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ABSTRACT 
Disparities exist between lesbian, gay, and bisexual (LGB) young people and their 
non-LGB peers, with LGB young people continuing to use alcohol and other drugs into 
emerging adulthood at higher rates than non-LGB young persons.1–6 Our analyses were 
conducted with data from two nationally representative studies in the US, the National 
Longitudinal Study of Adolescent to Adult Health (Add Health) and the National 
Longitudinal Survey of Youth 1997 (NLSY|97). Using Add Health data, a marginal 
structural model and structural equation model were used to examine the effect of 
neighborhood economic advantage (N = 15,101 non-LGB and 5,031 LGB young 
persons) and neighborhood cohesion (N = 15,097 non-LGB and 5,004 LGB young 
persons) on the occurrence of alcohol and cannabis use disorders and alcohol use disorder 
symptoms. With the NLSY|97, logistic regression models assessed the association 
between parental support and binge drinking among LGB young persons (N = 302 LGB 
young persons), and whether living in a state with supportive LGB policies modified this 
association. We found living in a neighborhood with higher levels of neighborhood 
economic advantage was associated with a lower risk of alcohol [0.81 (0.72-0.90)] and 
   vi 
cannabis use disorders [0.88 (075-1.04)]. Neighborhood advantage had a stronger 
protective effect for LGB [0.75 (0.58-0.96)] than non-LGB [0.99 (0.81-1.21)] young 
people when examining cannabis use disorders. Higher levels of neighborhood cohesion 
were mediated by family and school cohesion and were inversely associated with alcohol 
use disorder symptoms, with a stronger total effect among LGB [-0.05 (-0.10 - -0.01)] 
than non-LGB [-0.03 (-0.06 – 0.00)] young persons. Higher parental support was 
inversely associated with binge drinking among LGB young people [0.85 (0.51-1.43)] 
with a trend toward a more protective effect among LGB persons living in states with 
supportive LGB-related policies. Our findings contribute to the published literature by 
extending the research on neighborhood context and substance use outcomes to an LGB 
population. Building state-level and neighborhood assets has the potential to reduce 
substance use and abuse among LGB young persons.  
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The wellbeing of lesbian, gay, bisexual (LGB)7 young people in the United States 
(US) is influenced by a set of unique risk and protective factors. Disparities between 
LGB and non-LGB young people are well established, with LGB young people more 
likely than non-LGB to experience worse mental and physical health and engage in 
riskier behaviors. One such area is the use of licit and illicit substances.1–3 Substance use 
differs between LGB and non-LGB young persons.8–12 LGB young persons are more 
likely than non-LGB young persons to use marijuana and alcohol,4,8–12 with differences 
continuing into emerging adulthood.4–6 Recently published findings show that substance 
use disorders are more prevalent among LGB than non-LGB persons.6,9,13 Substance use, 
defined as the use of alcohol, tobacco, marijuana or illicit drugs, contributes substantially 
to the burden of disease.14–16 In the US, alcohol is the most commonly used substance 
among adolescents and adults, followed by tobacco and marijuana. Among US persons 
aged 12 and older in 2016, 65.3 million reported past 30-day binge drinking, 24.0 million 
reported past 30-day marijuana use, more than 15 million reported an alcohol use 
disorder in the past year, and more than 4 million reported a marijuana use disorder in the 
past year.17  
General risk and protective factors for alcohol and other drug use disorders 
include, among others, state-level policies,18,19 neighborhood socioeconomic 
characteristics,20–25 neighborhood, school, and family cohesion.24,26–34 cultural and social 
norms,35–38 religion,35–37 peer behavior,39–42 risky home and physical environments,1,43,44, 




examined these risk and protective factors among LGB young persons and within the 
realm of substance use and mental health,39,50–66,66–72 evidence extending these findings to 
substance use disorders among LGB young people is sparse or unexplored. 
The health of lesbian, gay, and bisexual (LGB) young people is influenced by 
exposures found in multiple social environments and across levels of social interaction. 
Socio-ecological models describe how risk and protective factors within domains affect 
the health of individuals.73,74 Domains within these frameworks include the intrapersonal, 
interpersonal, organizational, community, and public policy.73–77. 
Within the domain of public policy, “structural stigma” or “structural prejudice” 
arises from the encoding of anti-LGB sentiments into formal legislation.51 Well 
researched models of minority stress59,66,68,69,72 suggest internalizing prejudice encoded in 
legislation results in unhealthy behaviors, including substance misuse, among LGB 
young persons39,53,54,56–61,63,64,66,68,69,72,78  
Within community and organizational domains, adverse neighborhood exposures 
such as living in a neighborhood with a higher number of hate crimes,54 negative 
religious attitudes toward sexual minority groups,62 poor housing conditions,59 and 
experiencing bullying or victimization at school were associated with poorer health 
among LGB persons.52 Positive neighborhood characteristics, such as feeling safe in 
one’s neighborhood71 and living in a community with greater economic advantage,50,55 
were associated with better mental and behavioral health outcomes among LGB persons.  
Within the interpersonal domain, family plays an important and complex role in 




LGB young persons to report mentoring relationships with adults in their immediate 
family,65 greater family support influences health more strongly than the influence of 
peers or significant others among LGB young people.67 Further, an LGB young person’s 
perception of their family’s reaction to their coming out as LGB affects their health, 
including health outcomes involving substance use and misuse.70  
In addition to organizing the risk and protective factors associated with the health 
of LGB young persons, social-ecological models provide direction on how to implement 
health interventions. Modifying public policy, community, or organization characteristics 
can affect population-level change. Specifically for substance abuse prevention and 
intervention efforts, research and public health policy organizations recommend 
implementing strategies to reduce risk and strengthen protective factors at multiple levels 
of social interaction.79–81 
Our analyses focus on LGB young persons from two longitudinal datasets, the 
National Longitudinal Study of Adolescent Health (Add Health) and the National 
Longitudinal Survey of Youth 1997 (NLSY|97). The primary exposures of neighborhood 
SES, neighborhood cohesion, and LGB-related public policy are examined in relation to 
alcohol and marijuana use disorders and binge drinking among LGB and non-LGB young 
persons. The L, G, and B, from the LGBTQ umbrella term, is the focus of these analyses. 
LGB refers to individuals’ sexual orientation, in contrast to persons who identify as 
transgender or queer, reflecting minority gender orientations.7 Neither the NLSY|97 nor 
Add Health ask questions of participants that would adequately capture persons who 




Measures of sexual orientation in the scientific literature reference three 
dimensions: sexual attraction, sexual behavior, and sexual identity.82–85 Questions in the 
National Longitudinal Study of Adolescent to Adult Health (Add Health) query for all 
three sexual orientation dimensions. In the National Longitudinal Survey of Youth 1997 
(NLSY|97), questions specifically ask about the gender/sex of the participants' dating or 
sexual partners. Responses by an individual to questions about sexual attraction, 
behavior, and identity can, at times appear to be inconsistent. For example, an individual 
endorsing an LGB identity may report no same-sex attraction or same-sex sexual 
behavior.82,84–88 Assumptions that sexual orientation dimensions will be concordant fail to 
account for complex dynamics around culture, stigma, youth development, and trends 
across generations.83 Same-sex behavior is often the least endorsed of the same-sex 
orientation dimensions,82 possibly reflecting lower rates of sexual behavior among 
adolescents of any sexual orientation, or among LGB young persons, reflecting later 
initiation or a fear of disclosure due to stigma. Surveys collecting self-reported measures 
of attraction, behavior, and identity show younger adults are more likely to endorse LGB 
labels than older adults, identifying a potential generational shift in the willingness to 
disclose sexual orientation-related information, the weakening of stigma around sexual 
orientation, or shifts in demographic characteristics in LGB populations.89 
Our analyses aim to: (1) explore the relationship between neighborhood economic 
advantage and alcohol and cannabis use disorders among LGB and non-LGB young 
people; (2) understand pathways between three domains of social capital and the 




and (3) examine the effect of state-level legislative policy, as a modifier, on the 






2.0 NEIGHBORHOOD ADVANTAGE AND THE OCCURRENCE OF ALCOHOL 
AND CANNABIS USE DISORDERS AMONG LGB AND NON-LGB YOUNG 
PEOPLE 
2.1 BACKGROUND  
Among US persons aged 12–17 and 18-25 in 2016, 2.0 and 10.7 percent, 
respectively, reported an alcohol use disorder, and 2.3 and 5.0, respectively, reported a 
marijuana use disorder in the past year.17 Between 2002 and 2008, the years between 
Wave II and IV of the National Longitudinal Study of Adolescent to Adult Health (Add 
Health), the prevalence of past-year alcohol and marijuana use disorders decreased 
slightly from 23.9% to 23.4% and from 6.8% to 6.4%, respectively, among adults aged 
18 and older in the US.17 Despite modest reductions in the prevalence of substance use 
disorders over time, substance use disorders remain more prevalent among LGB than 
non-LGB persons.6,9,13 
Neighborhood socioeconomic characteristics are associated with adult substance 
use disorders.20–25 Greater neighborhood stability, measured in adolescence, was 
associated with decreased alcohol dependence and alcohol disorders22,25 and later 
problematic alcohol use24 in adulthood. Living in communities with higher rates of 
mortgage foreclosures or higher rates of unemployment was associated with a greater risk 
of substance use disorders,21 and neighborhood disadvantage was negatively associated 
with alcohol use but positively associated with alcohol-related problems and 
consequences23 among US adults. 




fewer economic resources than their cisgender, non-LGB peers,90 despite the propagation 
of the “myth of gay affluence.”91 Although researchers have argued that intersectionality 
between socioeconomic status (SES) and sexual orientation deserves more attention,91,92 
few studies have examined contextual SES, such as neighborhood advantage among LGB 
persons. In the handful of studies that have examined neighborhood SES, higher levels of 
neighborhood advantage were associated with better mental and behavioral health 
outcomes among LGB persons.50,55  
A challenge of examining the effects of neighborhood characteristics on 
individual health outcomes is that time-varying covariates have the potential to act as 
both confounders and mediators between the exposures and outcomes of interest. 
Marginal structural models can address this methodological issue. Studies have used 
marginal structural models to examine the influence of neighborhood-level poverty on 
mortality93 and alcohol use.94 To our knowledge, no studies have employed marginal 
structural models to examine the effect of neighborhood characteristics on individual 
health outcomes among LGB young persons.  
This study will address a substantive gap in the literature by longitudinally 
examining the effect of neighborhood advantage on the occurrence of substance use 
disorders in emerging adulthood. Intersectionality between neighborhood advantage and 
sexual orientation will be examined by stratifying analysis into LGB and non-LGB study 
populations. This study will also employ marginal structural models to account for the 
confounders that fall along the causal pathway between neighborhood advantage and 





The objective of this analysis is to explore the relationship between contextual 
SES among adolescents, defined by neighborhood advantage, and alcohol and cannabis 
use disorders in early adulthood. Further, the analysis will examine effect measure 
modification (EMM) by LGB status. 
2.1.2 Aims 
Aim 1: To examine the influence of neighborhood advantage in adolescence on 
the occurrence of alcohol and cannabis use disorders in emerging adulthood (Figure 2.1). 
Aim 2: To examine EMM by sexual orientation on the association between 
neighborhood advantage and alcohol and cannabis use disorders in adulthood (Figure 
2.1). 
2.1.3 Hypotheses 
Hypothesis 1: Higher neighborhood advantage during Waves I-III will be 
inversely associated with alcohol and cannabis use disorders in late adolescence and early 
adulthood.   
Hypothesis 2: The association between neighborhood advantage and alcohol and 
cannabis use disorders will be stronger among LGB young people than among non-LGB 
young people. 
2.2 METHODS 
2.2.1 Study Population  
Add Health is a prospective cohort study. Before the initiation of Wave I, 




schools selected from a stratification scheme based on the region of the US, urbanicity, 
school type, ethnic composition, and school size, 79% agreed to administer the survey. 
For each of the 80 high schools, a feeder school was also invited to participate. Of the 
90,000 students surveyed, a nationally representative sample of 20,745 adolescents was 
interviewed in Wave I in 1995. In 1996, 14,738 students were interviewed in Wave II. In 
2001-2002 and 2007-2008, 15,197 and 15,701 participants were interviewed in Wave III 
and Wave IV, respectively. 
A hand-held Global Positioning System device recorded the address of 
participants at each Wave of data collection. Addresses enabled researchers to link 
neighborhood and community attributes from the US Census with survey data at each 
Wave of data collection. Investigators geocoded the address of the in-home interviews 
and incorporated census data from 1989 and 1999. 
2.2.2 Exposure Definition  
Neighborhood advantage was measured using attributes from the 1989 and 1999 
US Census, which Add Health investigators merged using the geocoded home address of 
each young person at each interview. An index of neighborhood advantage was created 
using block group level attributes, based on previously published research.95 Attributes 
from the 1989 US Census linked to Wave I and II include the following: 
● Proportion of families with income in 1989 below the poverty level 
● Unemployment rate 





● Proportion of vacant housing units 
● Proportion of occupied housing units that are owner-occupied 
● Proportion of persons aged five and over in the same house as in 1985 
Attributes from the 1999 US Census linked to Wave III include the following: 
● Proportion of families with income in 1999 below the poverty level 
● Unemployment rate  
● Proportion of persons aged 25+ without a high school diploma or 
equivalency 
● Proportion of vacant housing units 
● Proportion of owner-occupied units 
● Proportion of persons aged five and over in the same house as in 1995 
Each attribute was operationalized, such that a higher value was directionally 
associated with greater neighborhood advantage. This required reverse coding selected 
variables so they reflected greater economic advantage. For example, the proportion of 
persons aged 25+ without a high school diploma or equivalent education was recoded to 
reflect the proportion of persons with a high school diploma or equivalent. A 
standardized z-score was calculated for each variable. Neighborhood exposure was 
treated as a continuous variable based on the mean of the z-score values for each 
individual variable. 
A principal component analysis defined which attributes loaded on a single factor 
characterizing neighborhood advantage. Factors not loading on neighborhood advantage 




findings published in the literature.95   
2.2.3 Outcome Definition  
Alcohol and cannabis use disorders were defined based on self-reported 
symptoms from the DSM-IV48 and were collected in Wave IV. Alcohol use disorder 
symptoms included the following: 
• “How often has your drinking interfered with your responsibilities at work or 
school?” (“never”, “once”, “twice”, “3-4 times, “5 or more times”) 
• “How often have you been under the influence of alcohol when you could 
have gotten yourself or others hurt, or put yourself or others at risk, including 
unprotected sex?” (“never”, “1 time”, “more than 1 time”) 
• “How often have you had legal problems because of your drinking, like being 
arrested for disturbing the peace or driving under the influence of alcohol, or 
anything else?” (“never”, “1 time”, “more than 1 time”) 
• “How often have you had problems with your family, friends, or people at 
work or school because of your drinking?” (“never”, “once”, “twice”, “3-4 
times, “5 or more times”) 
• “Did you continue to drink after you realized drinking was causing you 
problems with family, friends, or people at work or school?” (“no” or “yes”) 
• “Have you ever found that you had to drink more than you used to in order to 
get the effect you wanted?” (“no” or “yes”) 
• “Has there ever been a period when you spent a lot of time drinking, planning 




• “Have you often had more to drink or kept drinking for a longer period of 
time than you intended?” (“no” or “yes”) 
• “Has there ever been a period of time when you wanted to quit or cut down on 
your drinking?” (“no” or “yes”) 
• “When you decided to cut down or quit drinking, were you able to do so for at 
least one month?” (“no” or “yes”) 
• “During the first few hours of not drinking, do you experience withdrawal 
symptoms such as the shakes, feeling anxious, trouble getting to sleep or 
staying asleep, nausea, vomiting, or rapid heartbeats?” (“no” or “yes”) 
• “Have you ever continued to drink after you realized drinking was causing 
you any emotional problems (such as feeling irritable, depressed, or 
uninterested in things or having strange ideas) or causing you any health 
problems (such as ulcers, numbness in your hands/feet or memory 
problems)?” (“no” or “yes”) 
• “Have you ever given up or cut down on important activities that would 
interfere with drinking like getting together with friends or relatives, going to 
work or school, participating in sports, or anything else?” (“no” or “yes”) 
Cannabis use disorder symptoms included the following: 
• “How often has your marijuana use interfered with your responsibilities at 
work or school?” (“never”, “once”, “twice”, “3-4 times, “5 or more times”) 
• “How often have you been under the influence of marijuana when you could 




unprotected sex?” (“never”, “1 time”, “more than 1 time”) 
• “How often have you had legal problems because of your marijuana use, like 
being arrested for disturbing the peace or driving under the influence of 
alcohol, or anything else?” (“never”, “1 time”, “more than 1 time”) 
• “How often have you had problems with your family, friends, or people at 
work or school because of your marijuana use?” (“never”, “once”, “twice”, 
“3-4 times, “5 or more times”) 
• “Did you continue to use marijuana after you realized using it was causing 
you problems with family, friends, or people at work or school?” (“no” or 
“yes”) 
• “Have you ever found that you had to use more marijuana than you used to in 
order to get the effect you wanted?” (“no” or “yes”) 
• “Has there ever been a period when you spent a lot of time using marijuana, 
getting it, or getting over its effects? (“no” or “yes”)  
• Have you often used more marijuana or used marijuana longer than you 
intended? (“no” or “yes”) 
• Has there ever been a period of time when you wanted to quit or cut down on 
your use of marijuana? (“no” or “yes”) 
• When you decided to cut down or quit using marijuana, were you able to do 
so for at least one month? (“no” or “yes”) 
• During the first few hours of not using marijuana, do you experience 




restless or irritable, having trouble concentrating, feeling tired or weak, having 
trouble sleeping, or a change in appetite? (“no” or “yes”) 
• Have you ever continued to use marijuana after you realized using marijuana 
was causing you any emotional problems (such as feeling depressed or empty, 
feeling irritable or aggressive, feeling paranoid or confused, feeling anxious or 
tense, being jumpy or easily startled) or causing you any health problems 
(such as persistent cough, sore throat or sinus problems, heart pounding, 
headaches or dizziness, or sexual difficulties)? (“no” or “yes”) 
• Have you ever given up or cut down on important activities that would 
interfere with your marijuana use like getting together with friends or 
relatives, going to work or school, participating in sports, or anything else? 
(“no” or “yes”) 
Add Health investigators captured the first time that 3+ symptoms occurred 
within the same 12-month period, a threshold chosen based on the DSM-IV.96 The age of 
onset of alcohol and cannabis use disorders was attributed to the Wave prior to the 
incident occurrence of the alcohol or cannabis use disorder.  
2.2.4 Covariate Definitions  
In addition to demographic variables, personal earned income at the time of the 
interview, and the census characteristics that loaded on the neighborhood instability 
factor, covariates of interest included the following variables.  





• “In the past month, you stopped on the street to talk with someone who lives 
in your neighborhood.” (“True or False”) 
• “People in your neighborhood look out for each other.” (“True or False”) 
• “You know most of the people in your neighborhood.” (“True or False”) 
• “Do you usually feel safe in your neighborhood.” (“True or False”) 
The true responses were summed and treated as a continuous variable.   
Neighborhood violence was defined based on responses to the following question: 
“During the past 12 months, how often did the following happen?”  
• “You saw someone shoot or stab another person.” (“once” or “more than 
once” = 1 and “never” = 0) 
• “Someone pulled a knife or gun on you.” (“once” or “more than once” = 1 and 
“never” = 0) 
• “Someone shot or stabbed you.” (“once” or “more than once” = 1 and “never” 
= 0) 
• “Someone cut or stabbed you.” (“once” or “more than once” = 1 and “never” 
= 0) 
• “You got into a physical fight.” (“once” or “more than once” = 1 and “never” 
= 0) 
• “You were jumped.” (“once” or “more than once” = 1 and “never” = 0). 
• “You pulled a knife or gun on someone.” (“once” or “more than once” = 1 and 
“never” = 0) 




An affirmative response to any of the questions above was used to categorize 
participants of having experienced neighborhood violence.  
In Waves I and II, the number of hours worked per week were defined by two 
questions: How many hours do you spend working for pay in a typical non-summer 
week?” The number of hours of work per week were treated as a continuous variable.  
In Waves I and II, alcohol availability in the home was measured by asking: “Is 
alcohol easily available to you in your home?” (“yes” or “no”). The measure was treated 
as categorical. 
Substance use was defined at each Wave using the following questions:  
• “During the past 30 days, how many times did you use marijuana?” (Ranged 
from “0-900 times”)  
• “Think of all the times you had a drink during the past 12 months. How many 
drinks did you usually have each time?” (Ranged from “1-90”) 
• “During the past 12 months, on how many days did you drink alcohol?” 
(“never”, “once or twice”, “once a month or less”, “2 or 3 days a month”, 
“once or twice a week”, “3 to 5 days a week”, or “nearly everyday”) 
• “During the past 30 days, on how many days did you smoke cigarettes?” 
(Ranged from “0-30 days”) 
Substance use measures were treated as continuous measures in the final model.  
In Waves I and II, public assistance was measured by asking: “Does s/he [resident 




2.2.5 Effect Measure Modification Definition  
Sexual orientation was defined based on participant self-report of same-sex 
behavior, attraction, or identity. Participants reporting same-sex behavior, attraction, or 
identity were defined as LGB. Participants that did not meet this definition were defined 
as non-LGB. Participants met the definition of LGB in Waves I-IV, and once the 
definition was met, participants were not moved out of the LGB group, regardless of 
responses to sexual orientation questions in other Waves. 
In Wave I, II, and III, romantic attraction was measured by asking, "Have you 
ever had a romantic attraction to a male?" and "Have you ever had a romantic attraction 
to a female?” (“yes or no”) In Wave IV, the question was changed to, “Are you 
romantically attracted to a male?” and “Are you romantically attracted to a female?” 
(“yes or no”) For each question, when a participant’s reported gender was the same as the 
gender of the person to whom they were attracted, then they were defined as LGB. 
In Waves I, II, III, same-sex relationships, and behavior were defined by querying 
the sex of any of the participants' reported sexual partners. In Wave IV, the number of 
male and female sexual partners was requested by interviewers. For each question, when 
a participant's reported gender was the same as the gender of the person to whom they 
were in a sexual relationship, then they were defined as LGB. 
Sexual identity was measured in Wave III and IV by asking young people to 
choose the description that best describes their sexuality: “100% heterosexual (straight); 
mostly heterosexual (straight), but somewhat attracted to people of their own sex; 




sexually attracted to either males or females.” Any participant who responded as not 
being “100% heterosexual (straight)” were classified as LGB. 
2.2.6 Statistical Analyses  
Data from all four Waves of Add Health were used to examine the occurrence of 
alcohol and cannabis use disorders based upon a marginal structural model. Waves I, II, 
and III provided exposure and covariate information to calculate the inverse probability 
of treatment weights (IPTW) and inverse probability of censoring weights (IPCW). In 
Wave I, variables were treated as pre-exposure variables in order to provide baseline 
weights for the marginal structural model. Wave II was treated as the baseline Wave in 
the marginal structural model. Wave IV provided the age of onset of alcohol and 
cannabis use disorders based on the self-report of age of onset of each disorder. 
Participants were excluded if they reported an age of onset of an alcohol or cannabis 
disorder that was younger than their age in Wave II to remove participants with prevalent 
disorders. Participants were also excluded if the Census information needed to calculate 
exposure at Waves I was missing. Differences between missing and non-missing 
participants were assessed.  
Principal component analysis (PCA) defined neighborhood advantage based on 
neighborhood attributes measured during the 1989 and 1999 US Census. Rotated factor 
patterns and scree plots (Tables 2.1, 2.2, and 2.3 and Figures 2.3, 2.4, and 2.5) were used 
to determine the appropriate number of factors based on the loadings of each variable. 
The primary analysis is represented in Figure 2.1, which describes the relationship 




predefined variables were included in the model as covariates. These include age, sex, 
race/ethnicity, substance use, income, and neighborhood census variables not included in 
the exposure definition. Other characteristics in each model were included after the 
change in effect estimate between the exposure and outcome was assessed. Descriptive 
results from Waves I-III are presented to describe covariate distributions. Continuous and 
categorical data were stratified first by LGB and non-LGB status and Wave of data 
collection and then by participants with neighborhood advantage above and below the 
75th and 25th and between the interquartile range (IQR). The later was also stratified by 
LGB and non-LGB status and Wave.  
In the primary analysis, the association between neighborhood advantage and 
alcohol and cannabis use disorders was assessed using a marginal structural model. 
IPTWs and IPCWs were created for each Wave. Because the exposure of interest, 
neighborhood advantage, is operationalized as a continuous index, a method published in 
the literature served as a model to create the IPTW and IPCWs.46 This method involved 
estimating the ratio of the conditional probability densities based on the exposure and 
covariate history for each participant. In this case, the log of neighborhood advantage at 
baseline (Wave II) was predicted by pre-exposure characteristics (Wave I), including 
neighborhood advantage. The process was repeated for each subsequent Wave of data 
collection. To assess EMM, each model was run separately for the LGB and non-LGB 
study populations. 
For all covariates in the model, missing values were generated because of 




level for all categorical variables and an imputed mean value for all continuous variables. 
2.2.7 Sensitivity Analyses 
To better understand the individual contribution of each census variable used to 
create the neighborhood advantage index, each variable was examined using a 
generalized estimating equation (GEE) for logistic regression. 
2.3 RESULTS  
2.3.1 PCA Results  
The PCA identified two factors in Waves I and II. The proportion of families with 
income above the poverty level in 1989/99, the employment rate, and the proportion of 
adults aged 25+ with a high school diploma loaded onto a single factor in Waves I and II 
and defined a measure of neighborhood advantage. Other neighborhood characteristics 
loaded onto a second factor defining neighborhood instability.28 Although the proportion 
of vacant housing units loaded more strongly on factor 2 (i.e., neighborhood instability) 
in Waves I and II and more strongly on factor 1 (i.e., neighborhood advantage) in Wave 
III (Tables 2.1, 2.2, 2.3), the exposure definition was kept constant across all Waves, such 
that the proportion of families with income below the poverty level, the unemployment 
rate, and the proportion of adults aged 25+ with no high school diploma in 1989 and 1999 
were used to define neighborhood advantage in Waves I, II, and III. 
2.3.2 Descriptive Results 
In Wave I, 15,101 non-LGB and 5,031 LGB participants had a measure of 
neighborhood advantage (Table 2.4). In both groups, participants had an average age of 




LGB participants were more likely to be male in Waves I-III, and slightly more likely to 
report alcohol is readily available in the home in Waves I-II (Tables 2.5, 2.6, and 2.7). 
Across Waves I-III, LGB participants were more likely to report past 30-day marijuana 
and tobacco use, but not more likely to report alcohol use (Tables 2.11, 2.12, and 2.13). 
In Waves I and II, female LGB participants reported higher neighborhood advantage, and 
male LGB participants reported lower neighborhood advantage than their non-LGB 
counterparts (Tables 2.8 and 2.9).  
Descriptive characteristics, stratified by LGB status, Wave of data collection, and 
discreet categories of neighborhood advantage are presented in Tables 2.14 through 2.37. 
In Wave I, Hispanic LGB and non-LGB participants were more likely to have a 
neighborhood advantage above the 75th percentile. Participants varied slightly across 
level of neighborhood characteristics on other characteristics. 
2.3.2 Marginal Structural Model Results 
Among the total study population, the marginal structural model showed that a 1-
unit increase in neighborhood advantage was associated with lower odds of developing 
an alcohol use disorder [0.81 (0.72-0.90)] and a cannabis use disorder [0.88 (0.75-1.04)] 
in emerging adulthood. To assist with interpretation, models comparing participants 
above the 75th and below the 25th percentile of the neighborhood advantage found 
patients had a lower odds of developing an alcohol [0.67 (0.52-1.14)] and cannabis use 
[0.97 (0.69-1.19] disorder, after adjusting for confounding. Among LGB participants, a 
1-unit increase in neighborhood advantage was associated with a 0.75 (0.58-0.96) odds of 




advantage was associated with 0.99 (0.81-1.21) times the odds of a cannabis use disorder, 
a null finding (Table 2.39). 
The point estimates and 95% CIs describing the association between 
neighborhood advantage and alcohol use disorders were almost identical for LGB and 
non-LGB young persons, indicating no EMM. Although the 95% CIs among LGB and 
non-LGB young persons describing the association between neighborhood advantage and 
cannabis use disorders overlap, there is stronger evidence of a protective effect among 
LGB young persons than among non-LGB young persons. 
2.3.3 Missing Data 
In Wave I approximately 3% of all participants were excluded due to missing 
information on neighborhood advantage. Participants who were missing neighborhood 
advantage information in Wave I were more likely to be black, experience neighborhood 
violence (Table 2.5), and more likely to smoke marijuana in the past-30 days (Table 
2.11). 
2.3.4 Sensitivity Analysis Results 
GEE logistic models separately examining each census variable found graduating 
high school was most strongly associated with the occurrence of alcohol use disorders, 
with participants graduating high school have a lower odds of an alcohol use disorder, 
after controlling for all other neighborhood census variables and when modeled alone. In 
the model examining cannabis use disorders, there was no single variable that strongly 





This study found an inverse association between higher levels of neighborhood 
advantage and the occurrence of alcohol and cannabis use disorders. The association 
between neighborhood advantage and alcohol use disorders was similar for LGB and 
non-LGB young persons, with higher neighborhood advantage associated with a 
decreased odds of developing the outcome. Higher advantage was also associated with a 
decreased odds of developing a cannabis use disorder in the total study population. After 
stratifying by LGB status, the association shifted to null for non-LGB young people and 
produced a stronger effect among LGB young people. 
These findings contribute to the body of published literature examining 
neighborhood measures of advantage, or SES, on individual health behaviors. 20–25 The 
stronger association between neighborhood advantage and cannabis use disorders among 
LGB young people highlights an important difference between the two populations. The 
association between neighborhood advantage and the odds of developing an alcohol use 
disorder among both non-LGB and LGB young people aligns with the published 
literature,21,23 while extending findings to the LGB study population. Neighborhood 
advantage has also been associated with substance use disorders,23 however, the current 
analysis only supports these findings for cannabis use disorder when restricting to the 
LGB study population.  
Models of minority stress show how discrimination, rejection, and internalization 
of homophobia lead to poorer health among LGB and non-LGB young people.68,69,91,97,98 




non-LGB young people, possibly due to the pathways described in the minority stress 
model. Researchers have described the effect marginalization has on socioeconomic 
conditions.91 Although our study showed higher neighborhood advantage was similarly 
protective for the development of alcohol use disorders among both LGB and non-LGB 
young persons, it was differentially protective regarding cannabis use disorders. For LGB 
young people, the effect of marginalization on the development of cannabis use disorders 
may be counteracted by the influence of living in a higher advantage neighborhood, and 
taking advantage of greater access to educational and employment resources.91 Among 
LGB young persons, higher levels of neighborhood advantage may also reflect a less 
hostile social environment, with lower levels of discrimination.91 
There are limitations and strengths of this analysis worth mentioning. 
Neighborhood advantage was measured using US Census block data and could lead to 
exposure misclassification.99 US census blocks are defined for administrative purposes 
and may not accurately represent the individual’s exposure to their neighborhood context. 
Additionally, given that the census data was captured at two time points, and participants 
in the Add Health Study may change residences between Waves of data collection, the 
exposure measure may misclassify participants' level of neighborhood advantage between 
1995 (Wave I) and 2002 (Wave III). However, exposure misclassification is likely to be 
nondifferential and attenuate the association between neighborhood advantage and 
substance use disorders if such a bias exists. 
The use of US census data to define neighborhood advantage allows for the 




shown that combining multiple neighborhood characteristics when defining community 
SES, such as neighborhood advantage, increases the reliability of such measures.99 The 
definition of neighborhood advantage in the current study was created using a PCA. The 
PCA conducted in the current study found neighborhood unemployment, poverty, and 
low educational attainment loaded onto a single factor, confirming findings from a 
previous analysis conducted using US Census data.95 In a sensitivity analysis, the 
individual census variables included in the PCA were assessed individually. Although 
living in a neighborhood with a higher proportion of residents with a high school degree 
was comparably associated with a lower odds of developing an alcohol use disorder as 
the combined PCA-produced measure, no association was found that mirrored the 
findings for cannabis use disorders among the total study population and LGB persons.     
Add Health identified participants based on school enrollment. The marginal 
structural model did not account for the clustering of participants by school and 
neighborhood. Others have pointed out that clustering was only a factor in Waves I and II 
and is unlikely to be an issue by Wave III and IV.100 A small percentage of Add Health 
participants were missing information on neighborhood advantage at baseline, higher 
percentage of patients were censored due to loss to follow-up in subsequent waves of data 
collection, close to 75% by the Wave IV. A strength of the current study was the use of 
IPCWs. IPCWs have been shown to remove the effect of selection bias94,101–103 by 
creating a pseudopopulation of patients who have been weighted based on the probability 
of returning to a subsequent Wave of data collection, given the covariates’ distribution in 




Due to the use of US Census data as a measure of neighborhood exposure, 
advantage, participation in Wave I of the Add Health could be a collider between the 
association between exposure and the outcome. This is due to neighborhood exposure 
being measured prior to initiation of Wave I. 
A threshold of 3+ symptoms in a 12-month period was used to define alcohol and 
cannabis use disorders. Participants reporting one or two symptoms or more than three 
symptoms not in a 12-month periods would be recorded as not having the outcome, 
potentially leading to misclassification. In addition, the development of an alcohol or 
cannabis use disorder requires the use of each substance prior to the development of the 
disorder. To measure prior substance use, discrete 30-day and 12-month time periods 
were referenced in the questions which means patients with no substance use reported 
may have used at other time points and between Waves of data collection. 
Our study did not differentiate between sub-populations in the LGB community 
or differences between young persons who endorsed attraction, behavior or identity as 
their defining sexual orientation definition. Future work will explore these factors as the 
related to neighborhood poverty and substance use disorders. 
Although our results may be attenuated due to misclassification of our exposure 
or underreporting of substance use outcomes,104,105 our study draws on data from a large 
national survey. Generalizability may be limited by the requirements that young people 
remain enrolled in school during early Waves of data collection. However, a broadly 
defined LGB study population within a national survey of adolescents provides unique 





This analysis demonstrates the impact of neighborhood advantage, measured 
during adolescence and into emerging adulthood, on the occurrence of alcohol and 
cannabis use disorders. Neighborhood advantage had a stronger protective effect against 
cannabis use disorders among LGB youth than among non-LGB young persons, 
highlighting a key difference between the two study populations. This study was the first 
analysis, of which we are aware, to utilize a marginal structural model to control for 
individual-level variables that both confound and mediate the association between 
neighborhood-level advantage and alcohol and cannabis use disorders and to model the 






Table 2.1 Rotated factor pattern from PCA in Wave I 
  FACTOR1 FACTOR2 
Proportion families with income in 1989 above 
poverty level  
0.87154 0.24267 
Unemployment rate 0.82832 0.14527 
Proportion aged 25+ with high school diploma or 
equivalency 0.85546 0.00148 
Proportion housing units not vacant 0.20305 0.39774 
Proportion occupied housing units that are owner-
occupied 0.38720 0.72503 
Proportion aged 5 and over in same house as in 
1985 -0.24128 0.89595 
 
Table 2.2 Rotated factor pattern from PCA in Wave II 
 FACTOR1 FACTOR2 
Proportion families with income in 1989 above 
poverty level  
0.87532 0.22863 
Unemployment rate 0.83066 0.13445 
Proportion aged 25+ with high school diploma or 
equivalency 0.8532 0.01118 
Proportion housing units not vacant 0.22791 0.36413 
Proportion occupied housing units that are owner-
occupied 0.38488 0.73333 
Proportion aged 5 and over in same house as in 
1985 -0.24126 0.89862 
 
Table 2.3 Rotated factor pattern from PCA in Wave III  
FACTOR1 FACTOR2 
Proportion families with income in 1989 above 
poverty level  
0.73553 0.46050 
Unemployment rate 0.74533 0.18156 
Proportion aged 25+ with high school diploma or 
equivalency 0.80859 0.21333 
Proportion housing units not vacant 0.36689 0.04283 
Proportion occupied housing units that are owner-
occupied 0.29219 0.86174 
Proportion aged 5 and over in same house as in 




Table 2.4 Participant counts by Wave I, II, and III of Add Health  





non-LGB 15,568 15,101 
LGB  5,177 5,031 
Wave II 
non-LGB 15,400 10,460 
LGB  5,127 3,763 
Wave III 
non-LGB 10,679 8,059 
LGB  3,843 3,152 
Wave IV 
non-LGB 10,803 10,803 
LGB  4,086 4,086 
Note: The difference between the total Add Health participant count and total analytic 
sample reflects missing data (3% in Wave I) and both missing data and censoring of 
patients in Waves II and III. Table 2.14 describes the number of patients identified 
with the outcome in Wave IV. All wave Iv patients were included in the analytic 
sample. Patients who retrospectively reported an alcohol or cannabis use disorder 






















































































































































































































































































































































































































































































































































































































































































































































































































































Table 2.6 Wave II categorical characteristics among non-LGB and LGB participants 
 non-LGB LGB 
 N % N % 
Sex       
Female 5,482  52% 1,444  38% 
Male 4,978  48% 2,319  62% 
Race / Ethnicity       
NH White 5,389  52% 1,956  52% 
NH Black 2,168  21% 756  20% 
NH American Indian or 
Native America 248  2% 105  3% 
NH Asian 783  7% 208  6% 
NH Other 119  1% 53  1% 
Hispanic 1,753  17% 685  18% 
Alcohol easily availability in 
the home 
      
No response 62  1% 26  1% 
Yes 2,585  25% 1,087  29% 
No 7,812  75% 2,650  70% 
Neighborhood violence        
No response 40  0% 12  0% 
Yes 2,066  20% 868  23% 
No 8,353  80% 2,883  77% 
Family received public 
assistance 
      
No response 405  4% 193  5% 
Yes 966  9% 399  11% 
No 9,088  87% 3,171  84% 
Unhappy moving       
No response 3,384  32% 1,247  33% 
Not unhappy 1,737  17% 746  20% 
Unhappy moving 5,338  51% 1,770  47% 









Table 2.7 Wave III categorical characteristics among non-LGB and LGB participants 
 Non-LGB LGB 
 N % N % 
Sex       
Female 4,103  51% 1,168  37% 
Male 3,956  49% 1,984  63% 
Race / Ethnicity       
NH White 4,256  53%   1,667  53% 
NH Black 1,619  20% 621  20% 
NH American Indian or 
Native America 197  2% 83  3% 
NH Asian 625  8% 183  6% 
NH Other 86  1% 43  1% 
Hispanic 1,276  16% 555  18% 
Neighborhood violence       
No response 39  0% 18  1% 
Yes 828  10% 409  13% 
No 7,192  89% 2,725  86% 
Abbreviations: NH = non-Hispanic 
Note: Variables in Tables 2.5 and 2.6 not included in Table 2.10 were excluded 






Table 2.8 Mean neighborhood advantage by Wave I categorical characteristics, stratified 
by LGB and non-LGB participants  
   non-LGB   LGB  
  N Mean SD N Mean SD 
Sex             
Female 8,032  -0.01 0.81 1,922  0.07 0.88 
Male 7,069  0.04 0.85 3,109  -0.02 0.83 
Race / Ethnicity           
NH White 7,644  -0.26 0.64 2,559  -0.25 0.65 
NH Black 3,195  0.51 0.99 1,026  0.54 1.04 
NH American 
Indian or Native 
America 
364  0.17 0.89 138  0.10 0.92 
NH Asian 1,157  -0.22 0.58 302  -0.25 0.54 
NH Other 199  -0.09 0.75 75  -0.22 0.69 
Hispanic 2,542  0.31 0.83 931  0.24 0.84 
Alcohol easily 
availability in the 
home 
          
No response 129  0.25 0.84 48  0.33 0.87 
Yes 4,111  -0.16 0.76 1,631  -0.17 0.75 
No 10,861  0.08 0.85 3,352  0.10 0.88 
Neighborhood 
violence 
      
No response 119  0.27 0.88 34  0.31 0.76 
Yes 6,183  0.10 0.86 2,149  0.13 0.88 
No 8,799  -0.05 0.81 2,848  -0.08 0.82 
Family received 
public assistance     
      
No response 449  0.30 0.91 138  0.37 0.90 
Yes 1,605  0.54 0.96 600  0.58 1.00 
No 13,047  -0.06 0.79 4,293  -0.08 0.79 
Unhappy moving         
No response 4,471  0.01 0.82 1,544  0.04 0.86 
Not unhappy 2,698  0.22 0.93 1,025  0.16 0.92 
Unhappy moving 7,932  -0.06 0.79 2,462  -0.07 0.80 
Abbreviations: NH = non-Hispanic 
Note: Mean values in the table are an average of the z-score values of each 





Table 2.9 Mean neighborhood advantage by Wave II categorical characteristics, stratified 
by LGB and non-LGB participants  
  non-LGB LGB  
  N Mean SD N Mean SD 
Sex          
Female 5,482  -0.03 0.81 1,444  0.05 0.88 
Male 4,978  0.04 0.85 2,319  -0.02 0.83 
Race / Ethnicity           
NH White 5,389  -0.27 0.63 1,956  -0.24 0.66 
NH Black 2,168  0.52 1.01 756  0.51 1.03 
NH American 
Indian or Native 
America 248  0.24 0.90 105  0.16 0.95 
NH Asian 783  -0.23 0.58 208  -0.24 0.58 
NH Other 119  -0.09 0.72 53  -0.20 0.69 
Hispanic 1,753  0.30 0.82 685  0.25 0.86 
Alcohol easily 
availability in the 
home 
     
   
No response 63  0.01 0.80 26  0.28 0.91 
Yes 2,585  -0.19 0.75 1,087  -0.15 0.75 
No 7,812  0.07 0.85 2,650  0.07 0.88 
Neighborhood 
violence       
No response 41  -0.11 0.62 12  0.45 0.95 
Yes 2,066  0.19 0.89 868  0.18 0.90 
No 8,353  -0.04 0.81 2,883  -0.04 0.83 
Family received 
public assistance     
 
   
No response 406  0.24 0.90 193  0.25 0.93 
Yes 966  0.50 0.93 399  0.52 1.00 
No 9,088  -0.06 0.80 3,171  -0.07 0.80 
Unhappy moving         
No response 3,385  0.03 0.84 1,247  0.01 0.87 
Not unhappy 1,737  0.19 0.93 746  0.21 0.93 
Unhappy moving 5,338  -0.07 0.78 1,770  -0.08 0.78 
Abbreviations: NH = non-Hispanic 
Note: Mean values in the table are an average of the z-score values of each 





Table 2.10 Mean neighborhood advantage by Wave III categorical characteristics, 
stratified by LGB and non-LGB participants 
  non-LGB LGB 
  N Mean SD N Mean SD 
Sex       
Female 4,103 -0.08 0.80 1,168 -0.01 0.82 
Male 3,956 -0.02 0.82 1,984 -0.04 0.82 
Race / Ethnicity       
NH White 4,256 -0.29 0.67 1,667 -0.26 0.68 
NH Black 1,619 0.40 0.93 621 0.43 0.95 
NH American Indian or 
Native American 197 0.08 0.80 83 -0.08 0.74 
NH Asian 625 -0.17 0.67 183 -0.13 0.67 
NH Other 86 0.00 1.05 43 -0.26 0.55 
Hispanic 1,276 0.22 0.81 555 0.21 0.87 
Neighborhood violence       
No response 39 0.08 0.71 18 0.30 0.91 
Yes 828 0.13 0.88 409 0.11 0.84 
No 7,192 -0.07 0.80 2,725 -0.05 0.82 
Abbreviations: NH = non-Hispanic 
Note: Variables in Tables 2.8 and 2.9 not included in Table 2.10 were excluded 
because they were not asked during Wave III. Mean values in the table are an average 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 2.12 Wave II continuous characteristics among non-LGB and non-LGB 
participants 
  non-LGB  LGB  
  N Mean SD N Mean SD 
Neighborhood 
advantagea 10,460 0.01 0.83 3,763 0.01 0.85 
Age 10,460 17.83 1.61 3,763 17.77 1.60 
Neighborhood 
instabilityb 10,460 -0.07 0.65 3,763 -0.03 0.69 
Hours worked per 
weekc 10,460 9.71 13.06 3,763 9.65 13.04 
Household incomed 10,460 55.43 86.95 3,763 54.09 83.85 
Neighborhood 
cohesione 10,460 0.54 0.54 3,763 0.49 0.56 
Past 30-day 
marijuana usef 10,460 1.79 13.55 3,763 2.28 10.13 
Past 12 months 
alcohol quantityg 10,460 2.53 5.88 3,763 2.85 6.37 
Past 12-month 
alcohol frequencyh 10,460 1.92 2.41 3,763 2.16 2.44 
Past month tobacco 
usei 10,460 4.63 9.89 3,763 6.47 11.29 
Note: aAverage of the z-score values of each neighborhood advantage census variable. 
bAverage of the z-score values of each neighborhood instability census variable. cAverage 
number of hours worked per week. dAverage personal income. eAverage number of true 
responses indicating positive neighborhood cohesion. fAverage number of times a participant 
used marijuana in the past 30 days. gAverage number of drinks a participant had each time they 
drank in the past 12 months. hAveraage number of days a participant drank in the past 12 






Table 2.13 Wave III continuous characteristics among non-LGB and non-LGB 
participants 
  Non-LGB LGB 
  N Mean SD N Mean SD 
Neighborhood 
advantagea 8,059 -0.05 0.81  3,152 -0.03 0.82  
Age 8,059 23.80  1.62  3,152 23.73  1.61  
Neighborhood 
instabilityb 8,059 0.10  0.75  3,152 0.14  0.76  
Hours worked per 
weekc 8,059 37.43  12.22  3,152 37.39  11.65  
Household incomed 8,059 242.1K  417.7K  3,152  267.1K  432.7K  
Neighborhood 
cohesiond - - - - - - 
Past 30-day 
marijuana usef 8,059 3.28  18.38  3,152 5.05  25.98  
Past 12 months 
alcohol quantityg 8,059 3.24  3.63  3,152 3.29  3.61  
Past 12-month 
alcohol frequencyh 8,059 2.12  1.75  3,152 2.22  1.76  
Past month tobacco 
usei 8,059 7.15  12.28  3,152 9.32  13.22  
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage 
of the z-score values of each neighborhood instability census variable. cAverage number of 
hours worked per week. dAverage personal income. eAverage number of true responses 
indicating positive neighborhood cohesion. fAverage number of times a participant used 
marijuana in the past 30 days. gAverage number of drinks a participant had each time they 
drank in the past 12 months. hAveraage number of days a participant drank in the past 12 






Table 2.14 Wave I categorical characteristics stratified by the 25th quartile, 75th quartile 
and IQR of neighborhood advantage among non-LGB participants 
 Below 25th quartile IQR Above 75th quartile 
  N % N % N % 
Sex             
Female 1,723 46% 3,470 46% 1,876 49% 
Male 2,041 54% 4,059 54% 1,931 51% 
Race / Ethnicity             
NH White 956 25% 4,124 55% 2,564 68% 
NH Black 1,568 41% 1,199 16% 428 11% 
NH American 
Indian or Native 
America 
110 3% 178 2% 76 2% 
NH Asian 133 3% 748 10% 276 7% 
NH Other 45 1% 98 1% 56 1% 
Hispanic 995 26% 1,182 16% 365 10% 
Alcohol easily 
availability in the 
home 
            
No response 47 1% 62 1% 20 1% 
Yes 729 19% 2,085 28% 1,297 34% 
No 3,031 80% 5,382 71% 2,448 65% 
Neighborhood 
violence             
No response 43 1% 55 1% 21 1% 
Yes 1,781 47% 3,054 41% 1,348 36% 
No 1,983 52% 4,420 59% 2,396 64% 
Family received 
public assistance             
No response 164 4% 218 3% 67 2% 
Yes 781 21% 667 9% 157 4% 
No 2,862 75% 6,644 88% 3,541 94% 
Unhappy moving             
No response 1,126 30% 2,227 30% 1,118 30% 
Not unhappy 922 24% 1,263 17% 513 14% 
Unhappy moving 1,759 46% 4,039 54% 2,134 57% 






Table 2.15 Wave I categorical characteristics stratified by the 25th quartile, 75th quartile 
and IQR of neighborhood advantage among LGB participants 
 Below 25th quartile IQR Above 75th quartile 
  N % N % N % 
Sex             
Female 809 64% 1584 63% 717 58% 
Male 458 36% 944 37% 519 42% 
Race / Ethnicity             
NH White 331 27% 1384 55% 844 67% 
NH Black 490 40% 395 16% 141 11% 
NH American 
Indian or Native 
America 
36 3% 68 3% 34 3% 
NH Asian 28 2% 183 7% 91 7% 
NH Other 11 1% 42 2% 22 2% 
Hispanic 339 27% 456 18% 136 11% 
Alcohol easily 
availability in the 
home 
            
No response 22 2% 17 1% 9 1% 
Yes 285 23% 820 32% 526 41% 
No 928 75% 1691 67% 733 58% 
Neighborhood 
violence             
No response 14 1% 18 1% 2 0% 
Yes 639 52% 1063 42% 447 35% 
No 582 47% 1447 57% 819 65% 
Family received 
public assistance             
No response 62 5% 59 2% 17 1% 
Yes 288 23% 260 10% 52 4% 
No 885 72% 2209 87% 1199 95% 
Unhappy moving             
No response 380 31% 784 31% 380 30% 
Not unhappy 314 25% 503 20% 208 16% 
Unhappy moving 541 44% 1241 49% 680 54% 






Table 2.16 Wave II categorical characteristics stratified by the 25th quartile, 75th quartile 
and IQR of neighborhood advantage among non-LGB participants 
 Below 25th quartile IQR Above 75th quartile 
              
Sex             
Female 1,217 47% 2,411 46% 1,350 52% 
Male 1,398 53% 2,816 54% 1,268 48% 
Race / Ethnicity             
NH White 662 25% 2,953 56% 1,774 68% 
NH Black 1,065 41% 798 15% 305 12% 
NH American 
Indian or Native 
America 
82 3% 121 2% 45 2% 
NH Asian 87 3% 491 9% 205 8% 
NH Other 26 1% 62 1% 31 1% 
Hispanic 696 27% 802 15% 255 10% 
Alcohol easily 
availability in the 
home 
            
No response 14 1% 36 1% 12 0% 
Yes 453 17% 1,273 24% 859 33% 
No 2,151 82% 3,917 75% 1,744 67% 
Neighborhood 
violence             
No response 6 0% 24 0% 10 0% 
Yes 678 26% 1,009 19% 379 14% 
No 1,934 74% 4,193 80% 2,226 85% 
Family received 
public assistance             
No response 136 5% 198 4% 71 3% 
Yes 458 17% 408 8% 100 4% 
No 2,024 77% 4,620 88% 2,444 93% 
Unhappy moving             
No response 891 34% 1,634 31% 859 33% 
Not unhappy 579 22% 819 16% 339 13% 
Unhappy moving 1,148 44% 2,773 53% 1,417 54% 






Table 2.17 Wave II categorical characteristics stratified by the 25th quartile, 75th quartile 
and IQR of neighborhood advantage among LGB participants 
 Below 25th quartile IQR Above 75th quartile 
              
Sex             
Female 600 63% 1,175 62% 544 59% 
Male 346 37% 718 38% 380 41% 
Race / Ethnicity             
NH White 266 29% 1,053 56% 637 67% 
NH Black 349 38% 298 16% 109 12% 
NH American 
Indian or Native 
America 
30 3% 52 3% 23 2% 
NH Asian 20 2% 127 7% 61 6% 
NH Other 7 1% 30 2% 16 2% 
Hispanic 252 27% 333 18% 100 11% 
Alcohol easily 
availability in the 
home 
            
No response 10 1% 10 1% 6 1% 
Yes 201 22% 543 29% 343 36% 
No 713 77% 1,340 71% 597 63% 
Neighborhood 
violence             
No response 6 1% 4 0% 2 0% 
Yes 278 30% 415 22% 175 18% 
No 640 69% 1,474 78% 769 81% 
Family received 
public assistance             
No response 71 8% 88 5% 34 4% 
Yes 184 20% 173 9% 42 4% 
No 669 72% 1,632 86% 870 92% 
Unhappy moving             
No response 304 33% 616 33% 327 35% 
Not unhappy 244 26% 372 20% 130 14% 
Unhappy moving 376 41% 905 48% 489 52% 






Table 2.18 Wave III categorical characteristics stratified by the 25th quartile, 75th quartile 
and IQR of neighborhood advantage among non-LGB participants 
 Below 25th quartile IQR Above 75th quartile 
              
Sex             
Female 974 48% 1,896 47% 1,086 54% 
Male 1,062 52% 2,098 53% 943 46% 
Race / Ethnicity             
NH White 592 29% 2,199 55% 1,465 72% 
NH Black 760 37% 675 17% 184 9% 
NH American 
Indian or Native 
America 
56 3% 112 3% 29 1% 
NH Asian 100 5% 363 9% 162 8% 
NH Other 18 1% 49 1% 19 1% 
Hispanic 503 25% 596 15% 177 9% 
Neighborhood 
violence             
No response 11 1% 23 1% 5 0% 
Yes 275 14% 391 10% 162 8% 
No 1,743 86% 3,580 90% 1,869 92% 






Table 2.19 Wave III categorical characteristics stratified by the 25th quartile, 75th quartile 
and IQR of neighborhood advantage among LGB participants 
 Below 25th quartile IQR Above 75th quartile 
              
Sex             
Female 471 64% 1,043 64% 470 59% 
Male 267 36% 579 36% 322 41% 
Race / Ethnicity             
NH White 227 29% 938 58% 502 68% 
NH Black 302 38% 252 16% 67 9% 
NH American 
Indian or Native 
America 
18 2% 48 3% 17 2% 
NH Asian 32 4% 110 7% 41 6% 
NH Other 6 1% 25 2% 12 2% 
Hispanic 207 26% 249 15% 99 13% 
Neighborhood 
violence             
No response 8 1% 5 0% 5 1% 
Yes 132 17% 215 13% 62 8% 
No 652 82% 1,402 86% 671 91% 
Abbreviations: NH = non-Hispanic; IQR = inter quartile range 
 
Table 2.20 Wave I continuous characteristics among non-LGB participants with a value 
of neighborhood advantage below the 25th quartile 
  N Mean SD 
Neighborhood advantagea 3,765 -0.83 0.16 
Age 3,765 16.01 1.70 
Neighborhood instabilityb 3,765 -0.21 0.74 
Hours worked per weekc 3,765 7.60 10.73 
Household incomed 3,765 67.55 53.10 
Neighborhood cohesiond 3,765 0.55 0.52 
Past 30-day marijuana usef 3,765 2.50 19.25 
Past 12 months alcohol quantityg 3,765 2.44 5.34 
Past 12-month alcohol frequencyh 3,765 2.23 2.49 
Past month tobacco usei 3,765 3.89 9.08 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 




Table 2.21 Wave I continuous characteristics among non-LGB participants with a value 
of neighborhood advantage between the IQR 
  N Mean SD 
Neighborhood advantagea 7,529 -0.16 0.27 
Age 7,529 16.24 1.75 
Neighborhood instabilityb 7,529 -0.13 0.59 
Hours worked per weekc 7,529 8.06 11.76 
Household incomed 7,529 73.04 61.60 
Neighborhood cohesiond 7,529 0.55 0.53 
Past 30-day marijuana usef 7,529 2.41 13.16 
Past 12 months alcohol quantityg 7,529 2.58 5.89 
Past 12-month alcohol frequencyh 7,529 2.21 2.52 
Past month tobacco usei 7,529 4.39 9.71 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 
cigarettes in the past 30 days. 
 
Table 2.22 Wave I continuous characteristics among non-LGB participants with a value 
of neighborhood advantage above the 75th quartile 
  N Mean SD 
Neighborhood advantagea 3,807 1.20 0.64 
Age 3,801 16.24 1.77 
Neighborhood instabilityb 3,807 0.21 0.63 
Hours worked per weekc 3,807 6.81 11.89 
Household incomed 3,807 71.88 53.46 
Neighborhood cohesiond 3,807 0.53 0.55 
Past 30-day marijuana usef 3,807 2.34 16.96 
Past 12 months alcohol quantityg 3,807 2.06 5.37 
Past 12-month alcohol frequencyh 3,807 1.82 2.44 
Past month tobacco usei 3,807 2.86 7.94 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 






Table 2.23 Wave I continuous characteristics among LGB participants with a value of 
neighborhood advantage below the 25th quartile 
  N Mean SD 
Neighborhood advantagea 1,268 -0.83 0.16 
Age 1,266 15.86 1.73 
Neighborhood instabilityb 1,268 -0.19 0.76 
Hours worked per weekc 1,268 7.42 11.03 
Household incomed 1,268 62.31 49.71 
Neighborhood cohesiond 1,268 0.54 0.52 
Past 30-day marijuana usef 1,268 2.65 7.88 
Past 12 months alcohol quantityg 1,268 2.79 6.40 
Past 12-month alcohol frequencyh 1,268 2.43 2.50 
Past month tobacco usei 1,268 5.10 10.13 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 
cigarettes in the past 30 days. 
 
Table 2.24 Wave I continuous characteristics among LGB participants with a value of 
neighborhood advantage between the IQR 
  N Mean SD 
Neighborhood advantagea 2,528 -0.17 0.27 
Age 2,527 16.13 1.69 
Neighborhood instabilityb 2,528 -0.10 0.61 
Hours worked per weekc 2,528 8.06 12.54 
Household incomed 2,528 72.95 58.59 
Neighborhood cohesiond 2,528 0.51 0.55 
Past 30-day marijuana usef 2,528 3.67 24.83 
Past 12 months alcohol quantityg 2,528 3.05 6.78 
Past 12-month alcohol frequencyh 2,528 2.53 2.53 
Past month tobacco usei 2,528 5.99 11.04 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 






Table 2.25 Wave I continuous characteristics among LGB participants with a value of 
neighborhood advantage above the 75th quartile 
  N Mean SD 
Neighborhood advantagea 1,235 1.24 0.67 
Age 1,234 16.11 1.73 
Neighborhood instabilityb 1,235 0.26 0.65 
Hours worked per weekc 1,235 6.78 12.12 
Household incomed 1,235 72.06 60.40 
Neighborhood cohesiond 1,235 0.49 0.57 
Past 30-day marijuana usef 1,235 2.94 22.50 
Past 12 months alcohol quantityg 1,235 2.32 5.88 
Past 12-month alcohol frequencyh 1,235 2.01 2.49 
Past month tobacco usei 1,235 3.70 8.85 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 
cigarettes in the past 30 days. 
 
Table 2.26 Wave II continuous characteristics among non-LGB participants with a value 
of neighborhood advantage below the 25th quartile 
  N Mean SD 
Neighborhood advantagea 2,615 -0.83 0.16 
Age 2,614 17.64 1.58 
Neighborhood instabilityb 2,615 -0.22 0.74 
Hours worked per weekc 2,615 8.93 11.46 
Household incomed 2,615 50.65 77.43 
Neighborhood cohesiond 2,615 0.54 0.52 
Past 30-day marijuana usef 2,615 1.80 9.60 
Past 12 months alcohol quantityg 2,615 2.73 5.95 
Past 12-month alcohol frequencyh 2,615 2.10 2.42 
Past month tobacco usei 2,615 4.49 9.72 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 






Table 2.27 Wave II continuous characteristics among non-LGB participants with a value 
of neighborhood advantage between the IQR 
  N Mean SD 
Neighborhood advantagea 5,227 -0.17 0.28 
Age 5,224 17.87 1.61 
Neighborhood instabilityb 5,227 -0.13 0.58 
Hours worked per weekc 5,226 10.35 13.32 
Household incomed 5,226 59.05 90.21 
Neighborhood cohesiond 5,226 0.55 0.54 
Past 30-day marijuana usef 5,226 1.98 17.14 
Past 12 months alcohol quantityg 5,226 2.69 5.92 
Past 12-month alcohol frequencyh 5,226 2.00 2.44 
Past month tobacco usei 5,226 5.26 10.44 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 
cigarettes in the past 30 days. 
 
Table 2.28 Wave II continuous characteristics among non-LGB participants with a value 
of neighborhood advantage above the 75th quartile 
  N Mean SD 
Neighborhood advantagea 2,618 1.19 0.64 
Age 2,613 17.92 1.65 
Neighborhood instabilityb 2,618 0.19 0.62 
Hours worked per weekc 2,618 9.21 13.97 
Household incomed 2,618 53.00 89.01 
Neighborhood cohesiond 2,618 0.53 0.57 
Past 30-day marijuana usef 2,618 1.41 7.42 
Past 12 months alcohol quantityg 2,618 2.02 5.68 
Past 12-month alcohol frequencyh 2,618 1.59 2.33 
Past month tobacco usei 2,618 3.52 8.75 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 







Table 2.29 Wave II continuous characteristics among LGB participants with a value of 
neighborhood advantage below the 25th quartile 
  N Mean SD 
Neighborhood advantagea 946 -0.83 0.16 
Age 945 17.58 1.61 
Neighborhood instabilityb 946 -0.18 0.78 
Hours worked per weekc 946 8.87 11.42 
Household incomed 946 49.16 71.53 
Neighborhood cohesiond 946 0.52 0.53 
Past 30-day marijuana usef 946 2.33 11.86 
Past 12 months alcohol quantityg 946 2.69 5.30 
Past 12-month alcohol frequencyh 946 2.31 2.44 
Past month tobacco usei 946 6.39 11.20 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 
cigarettes in the past 30 days. 
 
Table 2.30 Wave II continuous characteristics among LGB participants with a value of 
neighborhood advantage between the IQR 
  N Mean SD 
Neighborhood advantagea 1,893 -0.17 0.27 
Age 1,892 17.80 1.58 
Neighborhood instabilityb 1,893 -0.10 0.60 
Hours worked per weekc 1,893 10.14 13.49 
Household incomed 1,893 56.41 84.78 
Neighborhood cohesiond 1,893 0.50 0.56 
Past 30-day marijuana usef 1,893 2.39 10.26 
Past 12 months alcohol quantityg 1,893 3.09 6.67 
Past 12-month alcohol frequencyh 1,893 2.28 2.45 
Past month tobacco usei 1,893 7.10 11.67 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 






Table 2.31 Wave II continuous characteristics among LGB participants with a value of 
neighborhood advantage above the 75th quartile 
  N Mean SD 
Neighborhood advantagea 924 1.24 0.67 
Age 923 17.90 1.61 
Neighborhood instabilityb 924 0.26 0.66 
Hours worked per weekc 924 9.43 13.64 
Household incomed 924 54.38 93.00 
Neighborhood cohesiond 924 0.47 0.58 
Past 30-day marijuana usef 924 2.02 7.63 
Past 12 months alcohol quantityg 924 2.53 6.73 
Past 12-month alcohol frequencyh 924 1.78 2.38 
Past month tobacco usei 924 5.26 10.46 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 
cigarettes in the past 30 days. 
 
Table 2.32 Wave III continuous characteristics among non-LGB participants with a value 
of neighborhood advantage below the 25th quartile 
  N Mean SD 
Neighborhood advantagea 2,036 -0.86 0.14 
Age 2,034 23.73 1.61 
Neighborhood instabilityb 2,036 -0.18 0.72 
Hours worked per weekc 2,036 37.23 12.91 
Household incomed 2,036 188,823.20 378,143.32 
Neighborhood cohesiond 2,036 0.00 0.00 
Past 30-day marijuana usef 2,036 3.12 10.24 
Past 12 months alcohol quantityg 2,036 3.59 3.41 
Past 12-month alcohol frequencyh 2,036 2.56 1.71 
Past month tobacco usei 2,036 7.45 12.43 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 






Table 2.33 Wave III continuous characteristics among non-LGB participants with a value 
of neighborhood advantage between the IQR 
  N Mean SD 
Neighborhood advantagea 3,994 -0.22 0.28 
Age 3,992 23.83 1.61 
Neighborhood instabilityb 3,994 0.06 0.71 
Hours worked per weekc 3,994 37.86 12.41 
Household incomed 3,994 238,235.62 414,901.26 
Neighborhood cohesiond 3,994 0.00 0.00 
Past 30-day marijuana usef 3,994 3.47 22.26 
Past 12 months alcohol quantityg 3,994 3.29 3.70 
Past 12-month alcohol frequencyh 3,994 2.07 1.73 
Past month tobacco usei 3,994 7.81 12.71 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 
cigarettes in the past 30 days. 
 
Table 2.34 Wave III continuous characteristics among non-LGB participants with a value 
of neighborhood advantage above the 75th quartile 
  N Mean SD 
Neighborhood advantagea 2,029 1.09 0.66 
Age 2,027 23.80 1.65 
Neighborhood instabilityb 2,029 0.43 0.72 
Hours worked per weekc 2,029 36.81 11.02 
Household incomed 2,029 303,097.74 451,950.19 
Neighborhood cohesiond 2,029 0.00 0.00 
Past 30-day marijuana usef 2,029 3.06 16.17 
Past 12 months alcohol quantityg 2,029 2.78 3.65 
Past 12-month alcohol frequencyh 2,029 1.76 1.74 
Past month tobacco usei 2,029 5.57 11.08 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 






Table 2.35 Wave III continuous characteristics among LGB participants with a value of 
neighborhood advantage below the 25th quartile 
  N Mean SD 
Neighborhood advantagea 738 -0.85 0.14 
Age 738 23.66 1.60 
Neighborhood instabilityb 738 -0.21 0.73 
Hours worked per weekc 738 36.49 11.54 
Household incomed 738 196,649.70 385689.40 
Neighborhood cohesiond 738 0.00 0.00 
Past 30-day marijuana usef 738 6.11 38.98 
Past 12 months alcohol quantityg 738 3.48 3.27 
Past 12-month alcohol frequencyh 738 2.58 1.65 
Past month tobacco usei 738 9.92 13.49 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 
cigarettes in the past 30 days. 
 
Table 2.36 Wave III continuous characteristics among LGB participants with a value of 
neighborhood advantage between the IQR 
  N Mean SD 
Neighborhood advantagea 1,622 -0.22 0.28 
Age 1,620 23.75 1.61 
Neighborhood instabilityb 1,622 0.12 0.72 
Hours worked per weekc 1,622 37.46 11.82 
Household incomed 1,622 265,965.07 431,517.06 
Neighborhood cohesiond 1,622 0.00 0.00 
Past 30-day marijuana usef 1,622 5.17 23.51 
Past 12 months alcohol quantityg 1,622 3.40 3.67 
Past 12-month alcohol frequencyh 1,622 2.18 1.73 
Past month tobacco usei 1,622 10.17 13.54 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 






Table 2.37 Wave III continuous characteristics among LGB participants with a value of 
neighborhood advantage above the 75th quartile 
  N Mean SD 
Neighborhood advantagea 792 1.12 0.72 
Age 791 23.75 1.61 
Neighborhood instabilityb 792 0.51 0.71 
Hours worked per weekc 792 38.07 11.36 
Household incomed 792 334,959.67 465,310.37 
Neighborhood cohesiond 792 0.00 0.00 
Past 30-day marijuana usef 792 3.84 11.77 
Past 12 months alcohol quantityg 792 2.89 3.74 
Past 12-month alcohol frequencyh 792 1.94 1.86 
Past month tobacco usei 792 7.00 11.98 
Note: aAverage of the z-score values of each neighborhood advantage census variable. bAverage of 
the z-score values of each neighborhood instability census variable. cAverage number of hours 
worked per week. dAverage personal income. eAverage number of true responses indicating positive 
neighborhood cohesion. fAverage number of times a participant used marijuana in the past 30 days. 
gAverage number of drinks a participant had each time they drank in the past 12 months. hAverage 
number of days a participant drank in the past 12 months. iAverage number days a participant smoked 
cigarettes in the past 30 days. 
 
Table 2.38 The number of patients with an alcohol or marijuana use disorder between 
Waves II and III and between Waves III and IV 
 Onset between Waves II 
and III 
Onset between Waves III 
and IV 
 n % n % 
non-LGB     
Alcohol use disorder  355 3.4 134 1.7 
Cannabis use disorder  167 1.6 61 0.8 
LGB     
Alcohol use disorder  209 5.6 122 3.9 






Table 2.39 Results from the unadjusted and adjusted models 
 Alcohol use disorders Cannabis use disorders 
 OR 95% CI OR 95% CI 
Unadjusted models* 
Total 0.69 0.63 0.76 0.90 0.80 1.02 
non-LGB 0.68 0.60 0.77 0.93 0.80 1.09 
LGB 0.71 0.62 0.83 0.85 0.70 1.03 
Adjusted models** 
Total 0.81 0.72 0.90 0.88 0.75 1.04 
non-LGB 0.82 0.70 0.96 0.99 0.81 1.21 
LGB 0.78 0.67 0.93 0.75 0.58 0.96 
*Unadjusted model assesses the effect of neighborhood advantage using a 
generalized linear model. 
**Marginal structural models account for confounding and follow up using 
IPTWs and IPCWs. 
Note: Models comparing patients above the 75th percentile of neighborhood 
advantage to participants below the 25th percentile of neighborhood 
advantage among the total population were conducted to assist with 
interpretation of a 1-unit change. 
ORs and 95% CI for alcohol use disorders among total population: 
• Unadjusted model: 0.49 (0.40-0.60) 
• Adjusted model: 0.67 (0.52-0.86) 
ORs and 95% CIs for cannabis use disorders among total population: 
• Unadjusted model: 0.89 (0.67-1.17) 






Table 2.40 GEE logistic model results for alcohol use disorder outcome 
 OR QIC 
Model 1: including all census variables  10265.9 
Vacant homes 0.99  
Renters 1.02  
Same home as five years ago 0.99  
Poverty level 1.03  
Unemployment rate 1.00  
High school degree 0.83  
Models 2-7: including individual census variables   
High school degree 0.85 10390.8 
Vacant homes 0.99 10400.5 
Renters 1.00 10399.8 
Same home as five years ago 1.04 10408.9 
Poverty level 0.94 10352.4 
Unemployment rate 0.93 10282.8 
OR = odds ratio; QIC = Quasi-likelihood under the Independence model 
Criterion. 
Note: All models adjusted for age, sex, race/ethnicity, past 30-day tobacco 
use, past 30-day marijuana use, past 12-month alcohol frequency, and past 






Table 2.41 GEE logistic model results for cannabis use disorder outcome 
 OR QIC 
Model 1: including all census variables  7133.0 
Vacant homes 1.04  
Renters 1.06  
Same home as five years ago 0.96  
Poverty level 0.93  
Unemployment rate 1.00  
High school degree 0.92  
Model 2-7: including individual census variables   
High school degree 0.91 7227.7 
Vacant homes 1.00 7222.9 
Renters 1.00 7221.9 
Same home as five years ago 1.01 7232.8 
Poverty level 0.92 7189.1 
Unemployment rate 0.94 7136.9 
OR = odds ratio; QIC = Quasi-likelihood under the Independence model 
Criterion. 
Note: All models adjusted for age, sex, race/ethnicity, past 30-day tobacco 
use, past 30-day marijuana use, past 12-month alcohol frequency, and past 






Figure 2.1 Figural depiction of aim 1 and aim 2  
 
Abbreviations: Ai = neighborhood advantage; Yi = alcohol or cannabis use disorder; 
EMM = effect measure modification 




Figure 2.2 Directed acyclic graph describing relationships between variables in the 
marginal structural models 
 
Abbreviations: Ai = neighborhood advantage; Yi = alcohol or cannabis use disorder; Ci = 

























3.0 SCHOOL AND FAMILY COHESION AS MEDIATORS OF THE 
RELATIONSHIP BETWEEN NEIGHBORHOOD COHESION AND ALCOHOL 
USE DISORDERS AMONG LGB AND NON-LGB YOUNG PEOPLE 
3.1 BACKGROUND 
Alcohol is the most commonly used substance in the US, with over 15 million 
persons aged 12+ reporting an alcohol use disorder in 2016.17 Between 2002 and 2016, 
the proportion of adults reporting an alcohol use disorder in the past year decreased from 
17.7% to 10.7% among 18-to-25-year-olds and from 6.2% to 5.2% among 26+-year-
olds.17 Among adolescents, alcohol use similarly decreased, but LGB young persons 
continued to drink more than non-LGB young persons106 with LGB young persons at 
higher risk of alcohol misuse than their non-LGB peers.4 Differences between LGB and 
non-LGB regarding the risk of alcohol use disorders continue into emerging adulthood.9 
Greater social capital, or the networks and relationships among individuals and 
groups, is generally associated with better health, including a lower risk of alcohol-
related mortality.107 Social cohesion, a more specific definition of social capital,108,109 is 
defined by characteristics and identities of a group or community (i.e., neighborhood, 
school, family) in which members describe levels of trust, support, and bonding and 
shared norms, attitudes, and behaviors.107–109 
Studies examining at least one measure of social cohesion, at the level of 
neighborhood, school, or family, have found preventive associations between cohesion 
and alcohol use, misuse, abuse, and dependence.24,26–34 Among adults, neighborhood 




measured in adolescence decreased youth alcohol use34 and later problematic alcohol use 
in adulthood.24 Greater family cohesion and bonding reduced alcohol use26,34 and alcohol-
related problems29,31 among adolescents and alcohol use disorders among adults27,32 and 
emerging/young adults.30 School cohesion, bonding, and connectedness were associated 
with decreased alcohol use and binge drinking in adolescents28,33,34 and with a decreased 
risk of developing alcohol use disorders in emerging adulthood.30  
Although not focused on emerging adult alcohol use disorders, a handful of 
studies have examined multiple levels of cohesion in combination.34,110,111 Among 
adolescents, family cohesion mediates the relationship between neighborhood 
disadvantage and violent behavior, with family cohesion protecting against violent 
behavior regardless of neighborhood characteristics,111 and neighborhood cohesion 
increased school connectedness measured by participation in extracurricular activities.110 
Moving to a more advantaged neighborhood, and the resulting increased risk of 
adolescent substance use, was not mediated by features of the school environment.42  
In a cross-sectional study of the impact of the neighborhood, school, and family 
social cohesion on adolescent substance use, family social cohesion had the greatest 
effect on the prevention of adolescent substance use.34 A study of neighborhood 
deprivation conducted in Sweden found deprivation was associated with lower school 
achievement and a lower risk of alcohol use disorders.112 
To our knowledge, this is the first study to examine the relationship between 
neighborhood cohesion, measured in adolescence, and the occurrence of alcohol use 




family cohesion as mediators of this relationship and differences in the pathways between 
neighborhood, school, and family cohesion among LGB and non-LGB young people. 
3.1.1 Objective 
  The objective of this analysis was to understand the degree to which social 
capital, defined by social cohesion at the level of neighborhood, school, and family, 
differentially affects the development of alcohol use disorders among LGB and non-LGB 
young people. 
3.1.2 Aims 
Aim 1: To examine the effect of neighborhood cohesion in adolescence on the 
occurrence of alcohol use disorder symptoms among LGB and non-LGB young people. 
Aim 2: To examine pathways between neighborhood cohesion and alcohol use 
disorder symptoms, mediated by school and family cohesion, among LGB and non-LGB 
young people. 
3.1.3 Hypotheses 
Hypothesis 1: Living in a more cohesive neighborhood in adolescence will be 
associated with fewer alcohol use disorder symptoms. 
Hypothesis 2: School and family cohesion will mediate the association between 
neighborhood cohesion and alcohol use disorder symptoms, differently, among LGB and 
non-LGB young people. 
3.2 METHODS 
3.2.1 Study Population  




participate in a school-administered survey. Of the 80 high schools selected from a 
stratification scheme based on the region of the US, urbanicity, school type, ethnic 
composition, and school size, 79% agreed to administer the survey. For each of the 80 
high schools, a feeder school was invited to participate. Of the 90,000 students surveyed, 
a nationally representative sample of 20,745 adolescents was interviewed during Wave I 
of Add Health in 1995. In 1996, 14,738 students were interviewed in Wave II. In 2001-
2002 and 2007-2008, 15,197 and 15,701 participants were interviewed in Wave III and 
Wave IV, respectively. 
3.2.2 Exposure Definition  
Neighborhood cohesion was measured during the Wave I in-home interview. 
Participants were asked the following true or false questions:  
• “In the past month, you stopped on the street to talk with someone who 
lives in your neighborhood.” (“True or False”) 
• “People in your neighborhood look out for each other.” (“True or False”) 
• “You know most of the people in your neighborhood.” (“True or False”) 
• “You usually feel safe in your neighborhood. (“True or False”)” 
For each participant, the number of true responses was summed to create a 
summary measure of neighborhood cohesion. Neighborhood cohesion was treated as a 
continuous measure (Figure 3.1). 
3.2.3 Outcome Definition  
Alcohol use disorders were defined based on self-reported symptoms from the 




number of alcohol use disorder symptoms reported by participants in the Wave III or IV 
interview. The total number of alcohol use disorders symptoms consisted of the sum of 
symptoms from mutually exclusive dependence and abuse categories.96 Where Likert 
scale responses were given, responses were dichotomized as ever versus never. 
Alcohol abuse symptoms were measured using the following questions: 
• “How often has your drinking interfered with your responsibilities at work or 
school?” (“never”, “once”, “twice”, “3-4 times, “5 or more times”) 
• “How often have you been under the influence of alcohol when you could have 
gotten yourself, or others hurt, or put yourself or others at risk, including 
unprotected sex?" (“never”, “1 time”, “more than 1 time”) 
• “How often have you had legal problems because of your drinking, like being 
arrested for disturbing the peace or driving under the influence of alcohol, or 
anything else?” (“never”, “1 time”, “more than 1 time”) 
• “How often have you had problems with your family, friends, or people at work 
or school because of your drinking?” (“never”, “once”, “twice”, “3-4 times, “5 or 
more times”) 
• “Did you continue to drink after you realized drinking was causing you problems 
with family, friends, or people at work or school?” (“no” or “yes”) 
Alcohol dependence symptoms were measured using the following questions:  
• “Have you ever found that you had to drink more than you used to in order to get 




• “Has there ever been a period when you spent a lot of time drinking, planning 
how you would get alcohol, or recovering from a hangover?” (“no” or “yes”) 
• “Have you often had more to drink or kept drinking for a longer period of time 
than you intended?” (“no” or “yes”) 
• “Has there ever been a period of time when you wanted to quit or cut down on 
your drinking?” (“no” or “yes”) 
• “When you decided to cut down or quit drinking, were you able to do so for at 
least one month?” (“no” or “yes”) 
• “During the first few hours of not drinking, do you experience withdrawal 
symptoms such as the shakes, feeling anxious, trouble getting to sleep or staying 
asleep, nausea, vomiting, or rapid heartbeats?” (“no” or “yes”) 
• “Have you ever continued to drink after you realized drinking was causing you 
any emotional problems (such as feeling irritable, depressed, or uninterested in 
things or having strange ideas) or causing you any health problems (such as 
ulcers, numbness in your hands/feet or memory problems)?” (“no” or “yes”) 
• “Have you ever given up or cut down on important activities that would interfere 
with drinking like getting together with friends or relatives, going to work or 
school, participating in sports, or anything else?” (“no” or “yes”) 
3.2.4 Covariate Definitions  
In addition to age (Figure 3.2), patient characteristics measured during Wave I 
included the following. 




• “During the past 30 days, how many times did you use marijuana?” (Ranged from 
“0-900 times”)  
• “Think of all the times you had a drink during the past 12 months. How many 
drinks did you usually have each time?” (Ranged from “1-90”) 
• “During the past 12 months, on how many days did you drink alcohol?” (“never”, 
“once or twice”, “once a month or less”, “2 or 3 days a month”, “once or twice a 
week”, “3 to 5 days a week”, or “nearly everyday”) 
• “During the past 30 days, on how many days did you smoke cigarettes?” (Ranged 
from “0-30 days”) 
Religiosity was defined by the following questions with responses to individual 
questions include in the measurement model for religiosity in the SEM.  
• “In the past 12 months, how often did you attend religious services?” (“once a 
week or more”, “once a month or more, but less than once a week”, “less than 
once a month, or “never”) 
• “How important is religion to you?” (“very important”, “fairly important”, “fairly 
unimportant”, or “not important at all”) 
• “How often do you pray?” (“at least once a day”, at least once a week”, “at least 
once a month”, “less than once a month”, or “never”) 
• “Many churches, synagogues, and other places of worship have special activities 
for teenagers – such as youth groups, Bible classes, or choir. In the past 12 
months, how often did you attend such youth activities?” (“once a week or more”, 





The number of hours worked was measured using two questions: “How many 
hours do you spend working for pay in a typical non-summer week?”  
The number of days students skipped school was measured using the question: 
“How many times have you skipped school for a full day without an excuse?” The log of 
the number of times students skipped school was used to operationalize the variable in 
the SEM (Figure 3.4). 
3.2.5 Effect Measure Modification Definition  
Sexual orientation was defined based on participant self-report describing any 
same-sex behavior, attraction, or identity. Participants meeting this definition were 
defined as lesbian, gay, or bisexual (LGB), and participants who did not meet this 
definition were defined as non-LGB. Participants could meet the definition of LGB at any 
Wave of data collection to be included in the LGB group, and once the definition was 
met, the participant was not moved out of the group, regardless of responses to sexual 
orientation questions at later Waves. 
In Wave I, II, and III, romantic attraction was measured by asking, "Have you 
ever had a romantic attraction to a male?" and “Have you ever had a romantic attraction 
to a female?” (“yes or no”) In Wave IV, the question was changed to, “Are you 
romantically attracted to a male?” and “Are you romantically attracted to a female?” 
(“yes or no”) For each question, when a participant’s reported gender was the same as the 
gender of the person to whom they were attracted, then they were defined as LGB. 




querying the sex of any of the participants’ reported sexual partners. In Wave IV, the 
number of male and female sexual partners was requested by interviewers. For each 
question, when a participant’s reported gender was the same as the gender of the person 
to whom they were in a sexual relationship, then they were defined as LGB. 
Sexual identity was measured in Wave III and IV by asking young people to 
choose the description that best describes their sexuality: “100% heterosexual (straight); 
mostly heterosexual (straight), but somewhat attracted to people of their own sex; 
bisexual, that is, attracted to men and women equally; mostly homosexual (gay); or not 
sexually attracted to either males or females.” Any participant that responded as not being 
"100% heterosexual (straight)" was classified as LGB. 
3.2.6 Mediation Definition 
The analysis examined the following mediators captured during Wave II: school 
and family cohesion. School cohesion was assessed with the following six questions, 
answered with a 5-item Likert scale, ranging from strongly agree to strongly disagree:  
• “You feel close to people at this school.” (“strongly agree”, “agree”, “neither 
agree nor disagree”, “disagree”, or “strongly disagree”) 
• “You feel like you are a part of this school.” (“strongly agree”, “agree”, “neither 
agree nor disagree”, “disagree”, or “strongly disagree”) 
• “The students at this school are prejudiced.” (“strongly agree”, “agree”, “neither 
agree nor disagree”, “disagree”, or “strongly disagree”) 
•  “You are happy to be at your school.” (“strongly agree”, “agree”, “neither agree 




• “The teachers at this school treat students fairly.” (“strongly agree”, “agree”, 
“neither agree nor disagree”, “disagree”, or “strongly disagree”) 
• “You feel safe in your school.” (“strongly agree”, “agree”, “neither agree nor 
disagree”, “disagree”, or “strongly disagree”) 
Family cohesion was assessed with the following four statements, using a 5-level Likert 
scale: 
• “How much do you feel that people in your family understand you?” (“not at all”, 
“very little”, somewhat”, “quite a bit “, or “very much”) 
• “How much do you feel that you want to leave home?” (“not at all”, “very little”, 
somewhat”, “quite a bit”, or “very much”) 
• “How much do you feel that you and your family have fun together?” (“not at 
all”, “very little”, somewhat”, “quite a bit”, or “very much”) 
• “How much do you feel that your family pays attention to you?” (“not at all”, 
“very little”, somewhat”, “quite a bit”, or “very much”) 
3.2.7 Statistical Analyses  
Baseline characteristics, mediators, and outcomes variables were described after 
stratifying by LGB status and then by LGB status and neighborhood cohesion score in 
combination. The association between neighborhood cohesion and alcohol use disorder 
symptoms, mediated by family and school cohesion, was examined using a structural 
equation model (SEM). The full SEM (Figure 3.5) proposes a relationship between 
baseline characteristics measured in Wave I, mediators measured in Wave II, and alcohol 




were operationalized as continuous measures, with Likert scale responses accounted for 
in the measurement model of the SEM.  
Variables in the SEM were characterized as endogenous or exogenous. An 
endogenous variable was a feature that was influenced by other features in the model. An 
exogenous variable was a feature not influenced by other features in the model. Variables 
or features can also be described as manifest or latent. Manifest features were directly 
observed within the data collected by the Add Health interviewers and are represented by 
a square outline within each model (see Figure 3.5). Latent variables were created via 
measurement models, assuming that observed variables reflected an unobserved, 
multifactor concept and were represented by circles in each figure. Residual terms for 
endogenous variables were represented in the model by an ‘e’ for error. Residual terms 
for endogenous, latent variables, were represented by a ‘d’ for disturbance. 
Measurement models calculated loadings for four concepts: a combined substance 
use measure, school cohesion, family cohesion, and religiosity. The scale of the first 
variable listed in the code determined the scale for each measurement model. P-P plots 
examined assumptions of normality for exogenous features. Calculating the log of the 
hours worked per week and the number times skipping school brought the distribution of 
values closer in line with an expectation of normality (Figures 3.1, 3.2, 3.3, and 3.4). 
All pathways within the SEM were estimated using linear equations. Standardized 
coefficients and 95% confidence intervals are reported for each path in the model. 
Models were created for each outcome (i.e., all symptoms, dependence symptoms, abuse 




To address missing data, The SEM was performed using the full information 
maximum likelihood (FIML) method. This method results in unbiased estimates and 
standard errors if the pattern of missingness follows a missing at random (MAR) or 
missing completely at random (MCAR) pattern.113  
SAS 9.4. was used to conduct all analyses. SEM specific analyses were conducted 
using PROC CALIS. 
3.3 RESULTS  
3.3.1 Descriptive Results 
The number of participants with complete data across all four neighborhood 
cohesion questions included 15,097 non-LGB and 5,004 LGB participants. The mean age 
of participants in Wave I was 16, and both non-LGB and LGB participants had a mean 
neighborhood cohesion score of 3 (SD=1). The frequency of past 30-day tobacco and 
marijuana use was higher among LGB participants than among non-LGB participants in 
Wave 1. LGB and non-LGB participants skipped school 2 to 3 times and worked 7.7 and 
7.6 hours per week, respectively (Table 3.1). 
Small differences were observed between LGB and non-LGB participants 
regarding religious characteristics. A higher proportion of non-LGB participants attended 
religious services once a week or more (38.8% of non-LGB and 34.8% of LGB) and 
reported that religion was very important to them (42.6% of non-LGB and 39.5% of 
LGB; Table 3.2). 
Most participants (97.5% of non-LGB and 97.7% of LGB) responded ‘true’ to at 




participants responding ‘true’ to the statement that their neighborhood is safe (88.1 of 
non-LGB and 85.7% of LGB; Table 3.3). Among both non-LGB and LGB participants, 
more participants agreed or strongly agreed with positive statements regarding their 
school and school culture. A slightly higher proportion of non-LGB participants (36.6%), 
as compared to LGB participants (33.6%), agreed or strongly agreed teachers treat 
students fairly, while LGB (29.0%) students were more likely than their non-LGB 
(24.0%) peers to disagree or strongly disagree that students at school are prejudiced. LGB 
participants reported a slightly higher proportion of characteristics that reflected 
negatively on family cohesion. LGB participants (13.0%), as compared to LGB 
participants (8.1%), were more likely to report little or no feeling that their family 
understands them and more likely to report wanting to leave home (16.5% vs. 11.4%, 
respectively) (Table 3.4). 
A higher proportion of LGB participants (30.1%) than non-LGB participants 
(22.6%) reported at least one alcohol use disorder symptom. Similarly, more LGB 
participants reported at least one alcohol abuse symptom and at least one alcohol 
dependence symptom (Table 3.5). The mean number of symptoms was 3.17 (SD=2.49) 
among LGB participants and 2.62 (SD=2.29) among non-LGB participants (Table 3.6). 
3.3.2 Descriptive Results Stratified by Neighborhood Cohesion 
Stratifying by levels of neighborhood cohesion (NC = 0 through NC = 4, with 4 
representing higher levels of cohesion) showed that mean alcohol use did not differ 
substantially between levels of neighborhood cohesion. Mean number of times a young 




across levels of neighborhood cohesion among non-LGB young persons and 2.22 to 2.59 
drinks among LGB young persons. LGB and non-LGB participants with a neighborhood 
cohesion score of four (NC = 4) reported skipping school (S) less than participants with a 
neighborhood cohesion score of one (NC= 1; Table 3.7). Participants reporting a higher 
level of neighborhood cohesion reported greater levels of religiosity among both non-
LGB and LGB participants (Table 3.8). Participants reported higher agreement with 
positive school and family cohesion when living in neighborhoods with higher cohesion 
(Table 3.9). 
3.3.3 SEM Results 
 The full SEM model is described in Figure 3.5, with red lines representing the 
most salient associations regarding the aims of the study. In Figure 3.6, the outcome of 
interest was alcohol use disorder symptoms, stratified by non-LGB, and LGB 
participants. In both strata, the path coefficients show neighborhood cohesion (NC) was 
positively associated with school cohesion (SC) and family cohesion (FC). Neighborhood 
cohesion was negatively associated with alcohol use disorder symptoms in models for 
both non-LGB and LGB strata. Family cohesion was negatively associated, and school 
cohesion was positively associated, with alcohol use disorder symptoms, although the 
magnitude of path coefficients was small.  
Results of the SEM focusing on dependence (Figure 3.7) and abuse (Figure 3.8) 
symptoms show similar results to those of the overall alcohol use disorder model. 
However, among non-LGB participants, the path coefficients between family cohesion 




LGB participants. In the models examining alcohol abuse symptoms, neighborhood 
cohesion is more strongly associated with alcohol abuse symptoms than in the model 
examining alcohol dependence symptoms. 
In each model, the total and direct effects of higher neighborhood cohesion on the 
occurrence of alcohol use disorder symptoms, alcohol abuse symptoms, and alcohol 
dependence symptoms indicated a protective effect. Only the indirect effect of 
neighborhood cohesion on alcohol abuse symptoms did not show a protective effect 
(Table 3.12). Comparing LGB to non-LGB young persons, the total effect of 
neighborhood cohesion was more strongly associated with alcohol use disorder 
symptoms, most notably alcohol use dependence symptoms. 
Table 3.13 presents the goodness-of-fit statistics for each SEM. For models 
examining alcohol disorder symptoms, dependence symptoms, and abuse symptoms the 
chi-square test statistic was significant at p<0.0001. Root mean square error of 
approximation (RMSEA) was less than 0.05 for all models, and the Goodness of Fit 
Index (GFI) and Adjusted Goodness of Fit Index (AGFI) were higher than 0.9. All 
measures indicate a good fit of the SEM. 
3.4 DISCUSSION 
This study examined pathways between neighborhood cohesion and alcohol use 
disorder symptoms among both LGB and non-LGB young people and assessed mediation 
by both school and family cohesion.  
In support of the first hypothesis, greater neighborhood cohesion in adolescence 




emerging adulthood. The total effect of neighborhood cohesion was more strongly 
associated with alcohol use disorder symptoms, most notably alcohol use dependence 
symptoms, among LGB young persons than non-LGB young persons. Although other 
studies have shown that neighborhood factors influence the occurrence of substance use 
disorders, these studies have focused on characteristics of disadvantage.24,112,114 A cross-
sectional study examined neighborhood cohesion and safety among adults in Puerto Rico 
and found safety, but not cohesion, to be associated with a reduced risk of alcohol use 
disorders.32 These results extend the literature to show greater neighborhood cohesion in 
adolescence reduces the risk of alcohol use disorders in emerging adulthood, and while 
the protective effect exists for both LGB and non-LGB young people, neighborhood 
cohesion may be more protective for LGB young persons.  
In regards to the second hypothesis, the indirect effects in each model were 
smaller than the direct effect attributed to neighborhood cohesion. However, the path 
analyses suggest differences between LGB and non-LGB young people regarding the 
association between neighborhood cohesion and alcohol use disorder symptoms, 
mediated by school and family cohesion. The SEMs describing the pathways between 
neighborhood cohesion and the three variations of alcohol use disorder outcomes found 
similar patterns between neighborhood cohesion and both the school and family cohesion 
measures. In all SEMs, a higher level of neighborhood cohesion was associated with 
higher levels of school and family cohesion. Family cohesion was negatively associated, 
and school cohesion was positively associated with alcohol use disorder symptoms, 




among LGB young persons. Although the magnitudes of path coefficients were small, the 
consistent pattern across models suggests a stronger association between family cohesion 
and alcohol use disorder symptoms among non-LGB young persons than among LGB 
young persons. These findings confirm those presented in other studies demonstrating 
family 9,27,30,32,115 cohesion to be associated with decreased alcohol use disorders. 
Although family cohesion provides a modest protective effect among non-LGB young 
persons but not LGB young persons in this analysis, results from one other study have 
shown family cohesion, measured as family warmth, does not explain differences in the 
occurrence of alcohol use disorders between LGB and non-LGB emerging adults.116 
Family relationships can be complicated for LGB young people with an additional facet 
related to acceptance and support of their LGB identity.70,117 Research suggests 
intervening within the family domain in order to reduce adolescent substance use may not 
account for the role of the family in the trajectory toward alcohol use disorders among 
LGB populations.34 Researchers have noted that family may be conceptualized 
differently across cultures,118 and should be considered in more detail among LGB young 
people. The small, increased risk between greater school cohesion and alcohol use 
disorders may reflect a negative aspect of cohesion by which cohesive social groups 
encourage and support negative behaviors over time.109,118–120 
There are limitations and strengths worth noting. The definition of LGB, based on 
self-reported measures of attraction, behavior, and identity, does not account for any 
movement into or out of the same-sex population. Although researchers have raised 




Health,121 the effect of misclassification is minimal.122 Further, researchers have argued 
“mischievous” answers by respondents should not impede the examination of disparities, 
as any potential misclassification is unlikely to "promulgate stigma."122,123 Although 
researchers have discussed the likelihood of underreporting of substance use 
outcomes,104,105 any misclassification is likely to be non-differential. Add Health 
identified participants based on school enrollment. The clustering of by school, and by 
proxy the students' neighborhood, was not accounted for in the SEM. Others have pointed 
out that clustering was only a factor in Waves I and II and is unlikely to be an issue by 
Wave IV.100 Identifying patients based on school enrollment also has the potential of 
excluding students who drop out, before or after participation in Add Health. Lower 
school engagement is a strong predictor of school dropout,124 and students who drop out 
of school are at increased risk for alcohol misuse and related problems.124,125 The SEM 
included skipping school as a manifest variable, and skipping school was associated with 
decreased school cohesion. Generalizability may be limited by the requirements that 
young people remain enrolled in school during early Waves of data collection. 
3.5 CONCLUSION 
The analysis is a novel examination of three distinct forms of social cohesion, 
neighborhood, school, and family, and the occurrence of alcohol use disorder symptoms 
in emerging adults. No other studies have examined these factors, longitudinally, over 12 
years of follow up in a nationally representative sample of young adults. The study 
highlights neighborhood cohesion as an important domain for intervention, with 




protective effect of higher levels of neighborhood cohesion on alcohol use disorder 
symptoms, recently published findings show that LGB young people are less likely than 
non-LGB young people to describe living in a cohesive neighborhood.126 Given the 
health benefits of living in a more cohesive neighborhood, public policy initiations 






Table 3.1 Continuous Wave I variables, among LGB and non-LGB participants 
 Non-LGB LGB 
 Missing N Mean SD Missing N Mean SDD 
Age 39 15,450 16.18 1.75 7 5,114 16.04 1.72 
Frequency of marijuana 
use past 30 days (SU1) 26 15,463 1.61 14.43 3 5,118 2.56 21.81 
Frequency of tobacco 
use past 30 days (SU4) 26 15,463 3.81 9.09 3 5,118 5.14 10.29 
Usual number of drinks 
past 12 months (SU2) 26 15,463 2.37 5.53 3 5,118 2.76 6.40 
Frequency of alcohol 
use past 12 months 
(SU3) 
26 15,463 2.11 2.50 3 5,118 2.36 2.52 
Times skipped school 
(S) 336 15,153 2.10 7.33 152 4,969 2.80 9.04 
Hours worked per week 
(H) 193 15,296 7.65 11.58 52 5,069 7.59 12.10 
Neighborhood cohesion 
(NC) 392  15,097 3.11  1.06  118  5,003 3.04  1.10  







Table 3.2 Religiosity characteristics in Wave I, among LGB and non-LGB participants 
 Non-LGB LGB 
 N % N % 
In the past 12 months, how often did you attend religious services? (R1) 
Missing 2,113 13.64 820  16.01 
Never 1,732 11.18 577  11.27 
Less than once a month 2,640 17.04 954  18.63 
Once a month or more, less 
than once a week 2,993 19.32 990  19.33 
Once a week or more 6,011 38.81 1,780  34.76 
Many churches, synagogues, and other places of worship have special activities for 
teenagers--such as youth groups, Bible classes, or choir. In the past 12 months, how 
often did you attend such youth activities? (R2) 
Missing 2,109 13.62 821  16.03 
Never 5,926 38.26 1,917  37.43 
Less than once a month 1,988 12.83 678  13.24 
Once a month or more, less 
than once a week 2,144 13.84 704  13.75 
Once a week or more 3,322 21.45 1,001  19.55 
How often do you pray? (R3) 
Missing 2,110 13.62 825  16.11  
Never 1,052 6.79 318  6.21  
Less than once a month 1,199 7.74 402  7.85  
At least once a month 1,371 8.85 453  8.85  
At least once a week 3,227 20.83 1,045  20.41  
At least once a day 6,530 42.16 2,078  40.58  
How important is religion to you? (R4)  
Missing           2,114   13.65  821  16.03  
Not important at all              442  2.85  173  3.38  
Fairly unimportant              913  5.89  343  6.70  
Fairly important           5,420  34.99  1,759  34.35  
Very important           6,600  42.61  2,025  39.54  






Table 3.3 Neighborhood cohesion characteristics in Wave I, among LGB and non-LGB 
participants 
 Non-LGB LGB  
N % N % 
You know most of the people in your neighborhood.  
Missing 115 0.74 32 0.62      
False 4,514 29.14 1,576 30.78 
True 10,860 70.11 3,513 68.6 
You have stopped on the street to talk with someone who lives in your neighborhood. 
Missing 118 0.76 30 0.59 
False 3,317 21.42 1,124 21.95 
True 12,054 77.82 3,967 77.47 
People in this neighborhood look out for each other. 
Missing 379 2.45 107 2.09 
False 4,200 27.12 1,542 30.11 
True 10,910 70.44 3,472 67.8 
You usually feel safe in your neighborhood. 
Missing 129 0.83 38 0.74 
False 1,715 11.07 695 13.57 
True 13,645 88.09 4,388 85.69 
Neighborhood cohesion sum 
Missing 392 2.53 118 2.3 
0 256 1.65 104 2.03 
1 1,300 8.39 481 9.39 
2 2,389 15.42 849 16.58 
3 3,678 23.75 1,262 24.64 






Table 3.4 School and family cohesion characteristics in Wave II, among LGB and non-
LGB participants 
 Non-LGB LGB  
N % N % 
You feel close to people at your school. (S1) 
Missing 5,646 36.45 1,670 32.61 
Strongly disagree 280 1.81 140 2.73 
Disagree 928 5.99 429 8.38 
Neither agree nor disagree 2,177 14.06 783 15.29 
Agree 4,639 29.95 1,487 29.04 
Strongly agree 1,819 11.74 612 11.95 
You feel like you are a part of your school. (S2) 
Missing 5,647 36.46 1,672 32.65 
Strongly disagree 268 1.73 138 2.69 
Disagree 793 5.12 360 7.03 
Neither agree nor disagree 1,622 10.47 628 12.26 
Agree 4,611 29.77 1,533 29.94 
Strongly agree 2,548 16.45 790 15.43 
You are happy to be at your school. (S3) 
Missing 5,644 36.44 1,669 32.59 
Strongly disagree 412 2.66 211 4.12 
Disagree 870 5.62 374 7.30 
Neither agree nor disagree 1,812 11.70 737 14.39 
Agree 4,317 27.87 1,412 27.57 
Strongly agree 2,434 15.71 718 14.02 
The teachers at your school treat students fairly. (S4) 
Missing 6,014 38.83 1,859 36.30 
Strongly disagree 0 0.00 0 0.00 
Disagree 1,455 9.39 624 12.19 
Neither agree nor disagree 2,351 15.18 917 17.91 
Agree 4,199 27.11 1,320 25.78 
Strongly agree 1,470 9.49 401 7.83 
Students at your school are prejudiced. (S5) 
Missing 5,670 36.61 1,677 32.75 
Strongly disagree 1,115 7.20 510 9.96 
Disagree 2,594 16.75 973 19.00 
Neither agree nor disagree 2,952 19.06 928 18.12 
Agree 2,277 14.70 748 14.61 
Strongly agree 881 5.69 285 5.57 
You feel safe in your school. (S6) 
Missing 5,645 36.45 1,670 32.61 




Disagree 822 5.31 346 6.76 
Neither agree nor disagree 1,771 11.43 654 12.77 
Agree 4,602 29.71 1,544 30.15 
Strongly agree 2,405 15.53 771 15.06 
How much do you feel that people in your family understand you? (F2) 
Missing 4,775 30.83 1,279 24.98 
Not at all 366 2.36 212 4.14 
Very little 889 5.74 454 8.87 
Somewhat 3,381 21.83 1,360 26.56 
Quite a bit 3,583 23.13 1,067 20.84 
Very much 2,495 16.11 749 14.63 
How much do you feel that you want to leave home? (F3) 
Missing 5,002 32.29 1,397 27.28 
Very much 747 4.82 385 7.52 
Quite a bit 1,012 6.53 458 8.94 
Somewhat 2,295 14.82 863 16.85 
Very little 2,027 13.09 672 13.12 
Not at all 4,406 28.45 1,346 26.28 
How much do you feel that you and your family have fun together? (F4) 
Missing 4,803 31.01 1,294 25.27 
Not at all 294 1.90 166 3.24 
Very little 946 6.11 464 9.06 
Somewhat 3,006 19.41 1,151 22.48 
Quite a bit 3,683 23.78 1,155 22.55 
Very much 2,757 17.80 891 17.40 
How much do you feel that your family pays attention to you? (F1) 
Missing 4,802 31.00 1,292 25.23 
Not at all 145 0.94 90 1.76 
Very little 501 3.23 246 4.80 
Somewhat 2,414 15.59 959 18.73 
Quite a bit 4,250 27.44 1,438 28.08 
Very much 3,377 21.80 1,096 21.40 







Table 3.5 Alcohol use disorder symptoms by LGB-status in Wave IV, among LGB and 
non-LGB participants 
 Non-LGB LGB  
N % N % 
Number of alcohol disorder symptoms 
Missing 4,334 28.03 743 63.99 
0 7,627 49.33 2,799 5.19 
1 813 5.26 277 5.41 
2 749 4.84 312 6.09 
3 641 4.15 280 5.47 
4 457 2.96 220 4.3 
5 309 2.00 162 3.16 
6 213 1.38 108 2.11 
7 142 0.92 89 1.74 
8 84 0.54 66 1.29 
9 56 0.36 35 0.68 
10 32 0.21 22 0.43 
11 4 0.03 7 0.14 
Number of dependence symptoms 
Missing 4,334 28.03 743 63.99 
0 7,933 51.31 2,899 7.15 
1 1,025 6.63 405 7.91 
2 935 6.05 403 7.87 
3 665 4.30 314 6.13 
4 316 2.04 165 3.22 
5 161 1.04 113 2.21 
6 74 0.48 59 1.15 
7 18 0.12 19 0.37 
Number of abuse symptoms 
Missing 4,334 27.98 743 63.97 
0 8,903 57.48 3,296 14.9 
1 1,198 7.74 498 9.72 
2 611 3.94 335 6.54 
3 298 1.92 187 3.65 






Table 3.6 Mean number of alcohol use disorder symptoms in Wave IV, among LGB and 
non-LGB participants 
 Non-LGB LGB 
 Missing N Mean SD Missing N Mean SD 
Alcohol use 
disorder symptoms  11,131 4,358 2.62 2.29 3,277 1,844 3.17 2.49 
Dependence 
symptoms  11,131 4,358 1.73 1.54 3,277 1,844 2.10 1.69 
Abuse symptoms  11,131 4,358 0.89 1.09 3,276 1,845 1.07 1.14 
 
Table 3.7 Continuous variables in Wave I, stratified by LGB status and neighborhood 
cohesion values 
 NC = 0 NC = 1 NC = 2 NC = 3 NC = 4 
 Mean SD Mean SD Mean SD Mean SD Mean SD 
Non-LGB 
Age at 
Wave I 16.70 1.74 16.54 1.70 16.29 1.75 16.18 1.73 16.05 1.73 
SU1 0.49 2.76 1.91 16.97 1.90 18.51 1.69 17.32 1.52 11.09 
SU4 3.29 8.86 3.87 9.28 3.70 8.98 3.85 9.08 3.84 9.09 
SU2 2.03 5.20 2.35 4.88 2.54 6.30 2.26 5.30 2.42 5.52 
SU3 1.67 2.47 2.10 2.49 2.19 2.54 2.09 2.49 2.13 2.50 
S 3.58 11.13 2.55 7.71 2.29 7.60 2.14 7.58 1.91 6.81 
H 8.11 12.85 8.34 12.39 7.89 11.68 7.49 11.63 7.60 11.36 
LGB 
Age at 
Wave I 16.53 1.55 16.44 1.64 16.19 1.66 16.05 1.74 15.88 1.72 
SU1 2.05 7.46 3.68 41.45 1.79 7.64 3.11 27.04 2.40 16.50 
SU4 3.56 8.99 6.11 10.99 4.93 10.16 4.89 10.17 5.36 10.40 
SU2 2.36 6.04 3.09 7.40 2.63 5.43 2.50 5.35 2.94 6.94 
SU3 2.22 2.53 2.50 2.54 2.59 2.53 2.29 2.52 2.33 2.51 
S 2.70 10.68 3.52 9.80 3.41 10.55 2.50 6.84 2.51 8.86 
H 7.75 13.44 8.59 12.12 7.58 12.06 7.46 11.96 7.56 12.16 
Abbreviations: NC = Neighborhood cohesion representing a summed variable with values 
ranging from 0 to 4. SU1 - Frequency of marijuana use past 30 days. SU4 - Frequency of 
tobacco use past 30 days. SU2 - Usual number of drinks past 12 months. SU3 - Frequency of 






Table 3.8 Categorical variables in Wave I, stratified by LGB status and neighborhood 
cohesion values 
  NC = 0 NC = 1 NC = 2 NC = 3 NC = 4 
Non-
LGB       
R1 
Never (%) 16.41 13.00 13.14 11.42 10.17 
Less than once a month (%) 15.23 19.69 17.08 16.99 16.86 
Once a month or more, less than 
once a week (%) 14.45 15.31 18.50 19.58 20.62 
Once a week or more (%) 39.45 34.77 36.04 38.55 41.25 
Total N 256 1,300 2,389 3,678 7,474 
R2 
Never (%) 44.14 44.31 42.32 37.98 36.43 
Less than once a month (%) 9.77 11.46 12.85 13.19 13.33 
Once a month or more, less than 
once a week (%) 7.81 9.92 10.55 13.76 16.07 
Once a week or more (%) 24.22 16.85 19.17 21.64 23.08 
Total N 256 1,300 2,389 3,678 7,474 
R3 
Never (%) 12.11 7.77 7.62 6.88 6.17 
Less than once a month (%) 4.69 10.00 8.16 7.67 7.47 
At least once a month (%) 7.42 7.77 7.99 9.41 9.26 
At least once a week (%) 13.28 16.77 19.80 21.48 22.36 
At least once a day (%) 47.66 40.38 41.19 41.19 43.66 
Total N 256 1,300 2,389 3,678 7,474 
R4 
Not important at all (%) 6.25 3.85 3.43 3.18 2.29 
Fairly unimportant (%) 3.91 7.08 7.12 5.87 5.45 
Fairly important (%) 29.69 34.38 33.28 35.10 36.41 
Very important (%) 45.31 37.23 40.94 42.44 44.76 
Total N 256 1,300 2,389 3,678 7,474 
LGB       
R1 
Never (%) 12.50 12.89 12.84 12.04 9.75 
Less than once a month (%) 15.38 18.92 22.03 19.33 17.43 
Once a month or more, less than 
once a week (%) 14.42 19.13 16.96 20.52 19.94 
Once a week or more (%) 37.50 32.43 30.39 33.20 38.36 
Total N 104 481 849 1,262 2,307 
R2 
Never (%) 45.19 39.29 41.81 38.59 34.46 
Less than once a month (%) 10.58 14.76 12.96 14.10 12.92 
Once a month or more, less than 
once a week (%) 7.69 10.40 11.66 12.92 16.30 
Once a week or more (%) 16.35 18.92 15.9 19.26 21.80 
Total N 104 481 849 1,262 2,307 
R3 
Never (%) 6.73 6.65 7.07 6.89 5.33 
Less than once a month (%) 8.65 9.98 8.36 7.29 7.46 
At least once a month (%) 8.65 8.11 8.48 9.75 8.58 
At least once a week (%) 15.38 19.33 18.73 21.24 21.50 
At least once a day (%) 40.38 38.88 39.58 39.78 42.52 





Not important at all (%) 1.92 4.78 3.53 3.25 3.16 
Fairly unimportant (%) 7.69 8.11 8.6 5.78 6.33 
Fairly important (%) 33.65 34.51 34.51 34.23 34.76 
Very important (%) 36.54 35.97 35.45 41.76 41.22 
Total N 104 481 849 1,262 2,307 
Note: NC = Neighborhood cohesion representing a summed variable with values ranging from 0 to 
4. R1 = In the past 12 months, how often did you attend religious services? R2 = Many churches, 
synagogues, and other places of worship have special activities for teenagers--such as youth groups, 
Bible classes, or choir. In the past 12 months, how often did you attend such youth activities? R3 = 






Table 3.9 School and family cohesion characteristics in Wave II, stratified by LGB-status 
and neighborhood cohesion value 
  NC = 0 NC = 1 NC = 2 NC = 3 NC = 4 
Non-LGB       
SC1 
Strongly disagree (%) 2.34 3.15 2.64 2.18 1.15 
Disagree (%) 10.55 7.15 7.2 6.25 5.08 
Neither agree nor disagree (%) 15.23 17.54 14.65 15.42 12.7 
Agree (%) 20.7 25.31 27.75 29.45 32.29 
Strongly agree (%) 5.86 7.15 9.04 10.69 14.2 
Total N 256 1300 2389 3678 7474 
SC2 
Strongly disagree (%) 2.73 3.31 2.51 1.85 1.12 
Disagree (%) 8.98 6.92 6.66 5.08 4.31 
Neither agree nor disagree (%) 13.28 13.54 12.43 11.5 8.76 
Agree (%) 23.44 26.62 26.96 29.55 31.56 
Strongly agree (%) 6.25 9.92 12.72 15.99 19.64 
Total N 256 1300 2389 3678 7474 
SC4 
Strongly disagree (%) 3.91 3.23 3.47 2.85 2.18 
Disagree (%) 7.03 7.08 6.36 6.04 4.86 
Neither agree nor disagree (%) 12.11 13.69 12.01 12.15 11.27 
Agree (%) 21.09 25.15 26.66 27.43 29.38 
Strongly agree (%) 10.55 11.15 12.81 15.52 17.73 
Total N 256 1300 2389 3678 7474 
SC5 
Strongly disagree (%) 0.0 0.0 0.0 0.0 0.0 
Disagree (%) 12.5 11.46 9.63 9.54 8.82 
Neither agree nor disagree (%) 11.33 14.85 16.53 15.14 14.95 
Agree (%) 20.31 24.31 24.03 27.6 28.94 
Strongly agree (%) 9.38 7.31 8.16 9.27 10.52 
Total N 256 1300 2389 3678 7474 
SC3 
Strongly disagree (%) 5.86 7.77 7.53 7.18 7.16 
Disagree (%) 17.19 14.54 15.99 16.94 17.33 
Neither agree nor disagree (%) 17.97 19.92 18.59 19.6 19.04 
Agree (%) 9.77 13.62 13.6 14.74 15.45 
Strongly agree (%) 3.91 4.23 5.48 5.33 6.34 
Total N 256 1300 2389 3678 7474 
SC6 
Strongly disagree (%) 1.56 2.15 2.26 1.71 1.2 
Disagree (%) 13.67 6 6.57 5.79 4.25 
Neither agree nor disagree (%) 9.38 14.38 12.89 11.5 10.62 
Agree (%) 21.48 26.15 26.75 29.74 31.75 
Strongly agree (%) 8.59 11.62 12.85 15.25 17.57 
Total N 256 1300 2389 3678 7474 
FC2 
Not at all (%) 2.34 3.15 2.76 2.31 2.14 
Very little (%) 7.42 7.46 6.95 6.12 4.8 
Somewhat (%) 19.14 24.38 23.19 22.35 20.83 
Quite a bit (%) 19.53 19.46 20.93 23.33 24.74 
Very much (%) 12.5 12.15 13.69 15.93 17.93 
Total N 256 1300 2389 3678 7474 




Somewhat (%) 13.67 15.85 15.66 15.04 14.45 
Quite a bit (%) 8.59 12.54 12.31 12.97 13.79 
Very much (%) 24.61 23.46 26.37 28.55 30.26 
Total N 256 1300 2389 3678 7474 
FC4 
Not at all (%) 2.73 2.15 2.13 1.85 1.7 
Very little (%) 9.38 8 7.83 6.23 5.1 
Somewhat (%) 15.63 19.62 21.05 20.31 18.8 
Quite a bit (%) 17.19 21.31 20.64 24.39 25.26 
Very much (%) 16.02 15.15 15.78 17.13 19.39 
Total N 256 1300 2389 3678 7474 
FC5 
Not at all (%) 0.39 0.77 1 0.92 0.96 
Very little (%) 2.73 4.15 3.85 3.29 2.86 
Somewhat (%) 18.75 17.77 17.41 15.96 14.41 
Quite a bit (%) 19.92 26.62 25.28 27.9 28.47 
Very much (%) 18.36 17 19.8 21.91 23.53 
Total N 256 1,300 2,389 3,678 7,474 
LGB       
SC1 
Strongly disagree (%) 5.77 3.74 3.18 3.25 2.04 
Disagree (%) 10.58 10.19 9.19 8.56 7.46 
Neither agree nor disagree (%) 13.46 13.1 18.73 14.42 14.91 
Agree (%) 21.15 24.53 24.62 30.19 31.43 
Strongly agree (%) 7.69 10.4 9.89 12.36 13.18 
Total N 104 481 849 1262 2307 
SC2 
Strongly disagree (%) 5.77 3.33 3.53 2.93 1.91 
Disagree (%) 7.69 10.19 7.18 8.08 5.72 
Neither agree nor disagree (%) 13.46 11.64 13.55 12.6 11.66 
Agree (%) 22.12 24.32 28.86 29.87 32.12 
Strongly agree (%) 9.62 12.47 12.37 15.29 17.56 
Total N 104 481 849 1262 2307 
SC4 
Strongly disagree (%) 11.54 3.74 5.42 4.04 3.38 
Disagree (%) 7.69 7.28 8.6 8.95 6.11 
Neither agree nor disagree (%) 12.5 14.55 13.66 12.52 15.82 
Agree (%) 23.08 25.16 26.15 28.29 28.22 
Strongly agree (%) 3.85 11.43 11.78 14.98 15.47 
Total N 104 481 849 1262 2307 
SC5 
Strongly disagree (%) 0.0 0.0 0.0 0.0 0.0 
Disagree (%) 13.46 13.1 10.84 13.23 12.05 
Neither agree nor disagree (%) 18.27 15.8 19.08 18.78 17.56 
Agree (%) 19.23 23.91 25.56 24.96 27.09 
Strongly agree (%) 5.77 5.2 6.12 8.24 8.71 
Total N 104 481 849 1262 2307 
SC3 
Strongly disagree (%) 7.69 11.85 10.84 8.24 10.45 
Disagree (%) 19.23 17.26 18.14 19.81 19.03 
Neither agree nor disagree (%) 12.5 15.18 19.55 19.02 17.9 
Agree (%) 11.54 13.1 12.72 16.09 15.17 
Strongly agree (%) 6.73 4.37 4.12 5.47 6.42 
Total N 104 481 849 1262 2307 




Disagree (%) 13.46 7.69 7.66 8.16 5.2 
Neither agree nor disagree (%) 10.58 12.68 14.49 12.04 12.79 
Agree (%) 19.23 27.03 28.15 30.43 31.69 
Strongly agree (%) 7.69 11.85 11.78 16.24 16.82 
Total N 104 481 849 1262 2307 
FC2 
Not at all (%) 5.77 5.61 5.3 4.28 3.34 
Very little (%) 14.42 11.64 9.31 9.11 7.8 
Somewhat (%) 24.04 26.82 28.39 28.13 25.01 
Quite a bit (%) 10.58 17.46 18.49 21.39 22.76 
Very much (%) 10.58 9.15 11.54 13.71 17.69 
Total N 104 481 849 1262 2307 
FC3 
Not at all (%) 6.73 7.9 7.77 8.32 7.07 
Very little (%) 10.58 8.73 10.13 9.59 8.32 
Somewhat (%) 12.5 18.92 17.67 17.67 16.08 
Quite a bit (%) 10.58 11.64 12.72 12.28 13.74 
Very much (%) 24.04 19.13 22.14 26.23 29.61 
Total N 104 481 849 1262 2307 
FC4 
Not at all (%) 4.81 3.95 4.36 2.3 2.99 
Very little (%) 5.77 12.27 9.31 9.27 8.24 
Somewhat (%) 22.12 25.57 24.03 23.14 21.11 
Quite a bit (%) 18.27 16.01 21.44 22.66 24.71 
Very much (%) 13.46 12.47 13.78 18.54 19.42 
Total N 104 481 849 1262 2307 
FC5 
Not at all (%) 1.92 1.46 1.88 1.58 1.86 
Very little (%) 6.73 6.65 4.48 5.31 4.29 
Somewhat (%) 21.15 19.96 21.67 19.65 16.51 
Quite a bit (%) 16.35 25.57 27.09 28.29 29.43 
Very much (%) 19.23 16.22 17.55 21.47 24.4 
Total N 104 481 849 1,262 2,307 
Note: NC = Neighborhood cohesion representing a summed variable with values ranging from 0 to 4. 
S1 = You feel close to people at your school. S2 = You feel like you are a part of your school. S3 = 
You are happy to be at your school. S4 = The teachers at your school treat students fairly. S5 = 
Students at your school are prejudiced. S6 = You feel safe in your school. F1 = How much do you 
feel that your family pays attention to you? F2 = How much do you feel that people in your family 
understand you? F3 = How much do you feel that you want to leave home? F4 = How much do you 






Table 3.10 Alcohol use disorder symptoms in Wave IV, by LGB-status and neighborhood 
cohesion values 
  NC = 0 NC = 1 NC = 2 NC = 3 NC = 4 
Non-LGB       
Mean Number of alcohol 
use disorder symptoms 
0 (%) 5.08 4.54 4.94 5.68 5.98 
1 (%) 4.30 3.77 4.73 5.17 5.85 
2 (%) 1.95 5.23 4.06 4.57 5.22 
3 (%) 3.13 3.92 3.64 4.00 4.46 
4 (%) 1.56 2.38 3.14 2.91 3.14 
5 (%) 0.78 2.00 2.18 2.04 2.03 
6 (%) 0.39 1.38 1.67 1.28 1.36 
7 (%) 0.78 0.69 1.00 1.03 0.91 
8 (%) 0.39 0.31 0.38 0.63 0.58 
9 (%) 0.39 0.38 0.21 0.52 0.35 
10 (%) 0.00 0.15 0.42 0.11 0.21 
11 (%) 0.00 0.08 0.04 0.03 0.01 
Total N 256 1,300 2,389 3,678 7,474 
Number of dependence 
symptoms 
0 (%) 7.03 5.92 6.99 7.86 7.97 
1 (%) 3.91 6.15 5.53 6.25 7.36 
2 (%) 3.13 6.00 5.99 5.68 6.37 
3 (%) 2.73 4.23 3.77 4.21 4.70 
4 (%) 0.78 1.08 2.55 2.28 1.97 
5 (%) 0.78 0.62 0.84 1.06 1.20 
6 (%) 0.39 0.77 0.54 0.46 0.44 
7 (%) 0.00 0.08 0.21 0.14 0.09 
Total N 256 1,300 2,389 3,678 7,474 
Number of abuse symptoms 0 (%) 10.55 11.23 12.14 13.32 14.93 
1 (%) 4.30 6.92 6.74 7.69 8.47 
2 (%) 1.95 4.08 4.19 4.00 3.93 
3 (%) 1.56 1.92 2.60 1.79 1.82 
4 (%) 0.39 0.69 0.75 1.14 0.95 
Total N 256 1,300 2,389 3,678 7,474 
LGB       
Number of alcohol use 
disorder symptoms 
0 (%) 4.81 4.37 4.12 5.94 5.37 
1 (%) 4.81 4.99 3.42 5.55 6.20 
2 (%) 5.77 6.03 6.60 5.55 6.24 
3 (%) 1.92 6.65 6.01 5.31 5.42 
4 (%) 0.96 2.49 3.18 4.28 5.16 
5 (%) 3.85 1.66 4.00 2.93 3.29 
6 (%) 3.85 2.70 2.47 1.74 1.95 
7 (%) 0.00 1.46 2.24 2.54 1.30 
8 (%) 0.96 1.46 1.53 1.51 1.04 
9 (%) 0.00 0.00 0.59 0.79 0.87 
10 (%) 0.00 1.04 0.71 0.16 0.35 
11 (%) 0.00 0.00 0.00 0.32 0.13 




Number of dependence 
symptoms 
0 (%) 6.73 6.24 5.65 8.16 7.41 
1 (%) 3.85 8.32 6.83 8.16 8.32 
2 (%) 4.81 6.86 8.60 6.66 8.54 
3 (%) 4.81 5.20 6.48 6.02 6.37 
4 (%) 4.81 2.70 3.77 2.93 3.25 
5 (%) 0.00 2.29 1.88 3.25 1.86 
6 (%) 1.92 0.83 1.41 0.87 1.21 
7 (%) 0.00 0.42 0.24 0.55 0.35 
Total N 104 481 849 1,262 2,307 
Number of abuse symptoms 0 (%) 15.38 12.47 12.60 14.58 16.47 
1 (%) 5.77 9.98 8.13 10.38 10.01 
2 (%) 5.77 6.44 7.66 6.58 6.29 
3 (%) 0.00 2.700 4.95 3.65 3.64 
4 (%) 0.00 1.25 1.53 1.43 0.95 
Total N 104 481 849 1,262 2,307 







Table 3.11 Mean number of alcohol use disorder symptoms in Wave IV, by LGB status 
and neighborhood cohesion values 
 NC = 0 NC = 1 NC = 2 NC = 3 NC = 4 
 Mean SD Mean SD Mean SD Mean SD Mean SD 




2.25 2.32 2.70 2.26 2.80 2.38 2.65 2.34 2.56 2.25 
Dependence 
symptoms  1.48 1.58 1.75 1.51 1.81 1.61 1.73 1.58 1.71 1.52 
Abuse 
symptoms 0.77 1.08 0.95 1.09 0.98 1.13 0.92 1.11 0.85 1.06 




2.82 2.34 3.16 2.53 3.51 2.51 3.19 2.60 3.05 2.42 
Dependence 
symptoms  2.18 1.81 2.06 1.69 2.24 1.65 2.09 1.78 2.05 1.66 
Abuse 
symptoms 0.64 0.83 1.09 1.12 1.27 1.21 1.10 1.15 1.00 1.11 
Note: NC = Neighborhood cohesion representing a summed variable with values ranging from 0 
to 4. 
 
Table 3.12 Total, direct, and indirect standardized effects 
 non-LGB LGB 
  Estimate 95% Confidence interval Estimate 
95% Confidence 
interval 
Alcohol use disorder symptoms  
Total effects -0.031 -0.062 0.000 -0.052 -0.099 -0.005 
Direct effects -0.028 -0.060 0.004 -0.052 -0.101 -0.003 
Indirect effects -0.003 -0.013 0.006 -0.0003 -0.0131 0.0126 
Alcohol dependence symptoms 
Total effects -0.017 -0.048 0.014 -0.041 -0.088 0.007 
Direct effects -0.013 -0.046 0.019 -0.038 -0.087 0.011 
Indirect effects -0.004 -0.014 0.005 -0.003 -0.016 0.010 
Alcohol abuse symptoms 
Total effects -0.042 -0.072 -0.011 -0.054 -0.101 -0.007 
Direct effects -0.041 -0.073 -0.008 -0.058 -0.107 -0.009 






Table 3.13 Fit Statistics 
 Alcohol use disorder 
symptoms 
Alcohol dependence 
symptoms Alcohol abuse symptoms 
  non-LGB LGB non-LGB LGB non-LGB LGB 
Chi-Square 5319.7214 1662.5169 5309.3019 1658.3853 5328.1898 1668.3909 
Chi-Square DF 205 205 205 205 205 205 
Chi-Square p-value <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
GFI 0.9549 0.9581 0.9551 0.9584 0.9546 0.9577 
AGFI 0.9392 0.9436 0.9396 0.9439 0.9389 0.943 








0.0411 0.0389 0.0411 0.0389 0.0411 0.039 
Note: GFI = Goodness of Fit Index. AGFI = Adjusted Goodness of Fit Index. RMSEA = Root mean 






Table 3.14 Standardized estimates from path model for all variables 
  non-LGB LGB 
Variable Predictor Estimate 95% Confidence interval Estimate 
95% Confidence 
interval 
Alcohol use disorder symptoms 
R1 R 0.75 0.73 0.76 0.73 0.71 0.76 
R2 R 0.61 0.59 0.62 0.60 0.58 0.63 
R3 R 0.66 0.65 0.67 0.60 0.57 0.62 
R4 R 0.68 0.67 0.70 0.65 0.62 0.67 
SC1 SC 0.72 0.71 0.73 0.71 0.69 0.74 
SC2 SC 0.79 0.78 0.80 0.77 0.75 0.79 
SC4 SC 0.71 0.70 0.72 0.72 0.70 0.74 
SC5 SC 0.42 0.40 0.44 0.40 0.37 0.44 
SC3 SC 0.25 0.23 0.27 0.22 0.19 0.26 
SC6 SC 0.49 0.47 0.51 0.46 0.43 0.49 
FC2 FC 0.70 0.69 0.71 0.69 0.67 0.71 
FC3 FC 0.41 0.39 0.42 0.45 0.42 0.48 
FC4 FC 0.76 0.75 0.78 0.76 0.75 0.78 
FC1 FC 0.79 0.78 0.80 0.79 0.77 0.81 
SU1 SU 0.19 0.17 0.21 0.15 0.12 0.19 
SU2 SU 0.53 0.52 0.55 0.47 0.44 0.50 
SU3 SU 0.51 0.50 0.53 0.47 0.44 0.50 
SU4 SU 0.55 0.53 0.56 0.57 0.54 0.60 
FC NC 0.11 0.09 0.13 0.13 0.10 0.17 
FC Age 0.03 0.00 0.05 0.00 -0.04 0.04 
FC SU -0.38 -0.41 -0.35 -0.38 -0.43 -0.33 
FC Hours worked 0.02 0.00 0.04 0.05 0.01 0.09 
SC Age 0.04 0.01 0.07 0.05 0.01 0.10 
SC NC 0.19 0.17 0.22 0.14 0.11 0.18 
SC SU -0.38 -0.42 -0.34 -0.36 -0.42 -0.30 
SC Hours worked 0.04 0.01 0.06 0.02 -0.02 0.07 
SC Skipped school -0.02 -0.05 0.01 -0.05 -0.10 -0.01 
AD FC -0.07 -0.12 -0.03 -0.01 -0.08 0.07 
AD Age -0.16 -0.19 -0.12 -0.20 -0.26 -0.15 
AD NC -0.028 -0.060 0.004 -0.052 -0.101 -0.003 
AD SC 0.03 -0.02 0.07 0.004 -0.067 0.074 
AD SU 0.21 0.16 0.26 0.28 0.20 0.36 
AD Hours worked -0.02 -0.06 0.01 -0.002 -0.053 0.049 
Alcohol dependence symptoms 
R1 R 0.75 0.73 0.76 0.73 0.71 0.76 
R2 R 0.61 0.59 0.62 0.60 0.58 0.63 
R3 R 0.66 0.65 0.67 0.60 0.57 0.62 
R4 R 0.68 0.67 0.70 0.65 0.62 0.67 
SC1 SC 0.72 0.71 0.73 0.71 0.69 0.74 
SC2 SC 0.79 0.78 0.80 0.77 0.75 0.79 




SC5 SC 0.42 0.40 0.44 0.40 0.37 0.44 
SC3 SC 0.25 0.23 0.27 0.22 0.19 0.26 
SC6 SC 0.49 0.47 0.51 0.46 0.43 0.49 
FC2 FC 0.70 0.69 0.71 0.69 0.67 0.71 
FC3 FC 0.41 0.39 0.42 0.45 0.42 0.48 
FC4 FC 0.76 0.75 0.78 0.76 0.75 0.78 
FC1 FC 0.79 0.78 0.80 0.79 0.77 0.81 
SU1 SU 0.19 0.17 0.21 0.15 0.12 0.19 
SU2 SU 0.53 0.52 0.55 0.47 0.44 0.50 
SU3 SU 0.51 0.50 0.53 0.47 0.44 0.50 
SU4 SU 0.55 0.53 0.56 0.57 0.54 0.60 
FC NC 0.11 0.09 0.13 0.13 0.10 0.17 
FC Age 0.0256 0.0004 0.0509 0.00 -0.04 0.04 
FC SU -0.38 -0.41 -0.35 -0.38 -0.43 -0.33 
FC Hours worked 0.021 -0.003 0.044 0.05 0.01 0.09 
SC Age 0.04 0.01 0.07 0.05 0.01 0.10 
SC NC 0.19 0.17 0.22 0.14 0.11 0.18 
SC SU -0.38 -0.42 -0.34 -0.36 -0.42 -0.30 
SC Hours worked 0.04 0.01 0.06 0.03 -0.02 0.07 
SC Skipped school -0.02 -0.05 0.01 -0.05 -0.103 -0.004 
AD FC -0.06 -0.10 -0.01 -0.0001 -0.0716 0.0714 
AD Age -0.14 -0.18 -0.11 -0.19 -0.24 -0.14 
AD NC -0.01 -0.05 0.02 -0.04 -0.09 0.01 
AD SC 0.01 -0.04 0.06 -0.02 -0.09 0.05 
AD SU 0.18 0.13 0.23 0.20 0.12 0.28 
AD Hours worked -0.030 -0.063 0.003 0.02 -0.03 0.07 
All alcohol abuse symptoms 
R1 R 0.75 0.73 0.76 0.73 0.71 0.76 
R2 R 0.61 0.59 0.62 0.60 0.58 0.63 
R3 R 0.66 0.65 0.67 0.60 0.57 0.62 
R4 R 0.68 0.67 0.70 0.65 0.62 0.67 
SC1 SC 0.72 0.71 0.73 0.71 0.69 0.74 
SC2 SC 0.79 0.78 0.80 0.77 0.75 0.79 
SC4 SC 0.71 0.70 0.72 0.72 0.70 0.74 
SC5 SC 0.42 0.40 0.44 0.40 0.37 0.44 
SC3 SC 0.25 0.23 0.27 0.22 0.19 0.26 
SC6 SC 0.49 0.47 0.51 0.46 0.43 0.49 
FC2 FC 0.70 0.69 0.71 0.69 0.67 0.71 
FC3 FC 0.41 0.39 0.42 0.45 0.42 0.48 
FC4 FC 0.76 0.75 0.78 0.76 0.75 0.78 
FC1 FC 0.79 0.78 0.80 0.79 0.77 0.81 
SU1 SU 0.19 0.17 0.21 0.16 0.12 0.19 
SU2 SU 0.54 0.52 0.55 0.47 0.44 0.50 
SU3 SU 0.51 0.50 0.53 0.47 0.44 0.51 
SU4 SU 0.55 0.53 0.56 0.57 0.54 0.60 




FC Age 0.03 0.00 0.05 0.00 -0.04 0.04 
FC SU -0.38 -0.41 -0.35 -0.38 -0.43 -0.33 
FC Hours worked 0.02 0.00 0.04 0.05 0.01 0.09 
SC Age 0.04 0.01 0.07 0.05 0.01 0.10 
SC NC 0.19 0.17 0.22 0.14 0.11 0.18 
SC SU -0.38 -0.42 -0.34 -0.36 -0.42 -0.30 
SC Hours worked 0.04 0.01 0.06 0.02 -0.02 0.07 
SC Skipped school -0.025 -0.06 0.00 -0.06 -0.10 -0.01 
AD FC -0.08 -0.12 -0.03 -0.01 -0.08 0.06 
AD Age -0.13 -0.17 -0.10 -0.17 -0.22 -0.12 
AD NC -0.04 -0.07 -0.01 -0.06 -0.11 -0.01 
AD SC 0.04 -0.01 0.09 0.04 -0.03 0.11 
AD SU 0.19 0.14 0.24 0.31 0.23 0.39 
AD Hours worked -0.01 -0.04 0.03 -0.03 -0.08 0.02 
Notes: SC = school cohesion. S1 = You feel close to people at your school. S2 = You feel like you 
are a part of your school. S3 = You are happy to be at your school. S4 = The teachers at your school 
treat students fairly. S5 = Students at your school are prejudiced. S6 = You feel safe in your school. 
FC = family cohesion. F1 = How much do you feel that your family pays attention to you? F2 = 
How much do you feel that people in your family understand you? F3 = How much do you feel that 
you want to leave home? F4 = How much do you feel that you and your family have fun together? R 
= religiosity. R1 = In the past 12 months, how often did you attend religious services? R2 = Many 
churches, synagogues, and other places of worship have special activities for teenagers--such as 
youth groups, Bible classes, or choir. In the past 12 months, how often did you attend such youth 
activities? R3 = How often do you pray? R4 = How important is religion to you? SU = substance 
use. SU1 - Frequency of marijuana use past 30 days. SU4 - Frequency of tobacco use past 30 days. 
SU2 - Usual number of drinks past 12 months. SU3 - Frequency of alcohol use past 12 months. NC 
= Neighborhood cohesion. AD = alcohol use disorder symptoms, independence symptoms, or abuse 






Table 3.15 Error and disturbance coefficients for all models 
    non-LGB LGB  
   Estimate Standard Error Pr > |t| Estimate 
Standard 
Error Pr > |t| 
Alcohol use disorder symptoms 
Error 
variables e1 0.4448 0.00943 <.0001 0.46243 0.01816 <.0001 
  e2 0.6338 0.00873 <.0001 0.63781 0.0161 <.0001 
  e3 0.5648 0.00903 <.0001 0.64313 0.01651 <.0001 
  e4 0.53407 0.00922 <.0001 0.58076 0.01744 <.0001 
  e5 0.48005 0.00942 <.0001 0.49142 0.0163 <.0001 
  e6 0.37792 0.00946 <.0001 0.40701 0.01647 <.0001 
  e7 0.49588 0.00969 <.0001 0.48217 0.0167 <.0001 
  e8 0.8257 0.00862 <.0001 0.83829 0.01428 <.0001 
  e9 0.93689 0.00539 <.0001 0.94959 0.00827 <.0001 
  e10 0.75982 0.00891 <.0001 0.78514 0.01465 <.0001 
  e11 0.51003 0.00917 <.0001 0.52635 0.01536 <.0001 
  e12 0.83565 0.00763 <.0001 0.79932 0.01364 <.0001 
  e13 0.41719 0.00917 <.0001 0.4152 0.01524 <.0001 
  e14 0.37746 0.00917 <.0001 0.37833 0.01524 <.0001 
  e15 0.96374 0.00375 <.0001 0.97616 0.00546 <.0001 
  e16 0.71455 0.00942 <.0001 0.77919 0.01549 <.0001 
  e17 0.73621 0.00905 <.0001 0.77724 0.01557 <.0001 
  e18 0.70025 0.00931 <.0001 0.67778 0.01789 <.0001 
  e19 0.93963 0.00926 <.0001 0.91054 0.01763 <.0001 
Disturbance 
variables d1 0.85397 0.01007 <.0001 0.84603 0.01724 <.0001 
  d2 0.82654 0.01144 <.0001 0.84472 0.01884 <.0001 
Alcohol dependence symptoms  
Error 
variables e1 0.44463 0.00943 <.0001 0.46231 0.01816 <.0001 
  e2 0.6337 0.00873 <.0001 0.63778 0.0161 <.0001 
  e3 0.5649 0.00903 <.0001 0.6432 0.01651 <.0001 
  e4 0.53423 0.00923 <.0001 0.58086 0.01744 <.0001 
  e5 0.48003 0.00941 <.0001 0.49135 0.01629 <.0001 
  e6 0.37786 0.00946 <.0001 0.40677 0.01647 <.0001 
  e7 0.49589 0.00969 <.0001 0.48224 0.0167 <.0001 
  e8 0.8257 0.00862 <.0001 0.83831 0.01428 <.0001 
  e9 0.93689 0.00539 <.0001 0.94964 0.00827 <.0001 
  e10 0.75985 0.00891 <.0001 0.78521 0.01465 <.0001 
  e11 0.51009 0.00917 <.0001 0.52646 0.01536 <.0001 
  e12 0.83568 0.00763 <.0001 0.7994 0.01364 <.0001 
  e13 0.41739 0.00917 <.0001 0.41524 0.01524 <.0001 
  e14 0.37709 0.00917 <.0001 0.37814 0.01524 <.0001 
  e15 0.96369 0.00376 <.0001 0.97638 0.00544 <.0001 
  e16 0.71441 0.00943 <.0001 0.78098 0.0155 <.0001 
  e17 0.73624 0.00906 <.0001 0.77876 0.0156 <.0001 




  e19 0.95576 0.00795 <.0001 0.94213 0.014 <.0001 
Disturbance 
variables d1 0.85399 0.01007 <.0001 0.84588 0.01725 <.0001 
  d2 0.82653 0.01144 <.0001 0.8442 0.01888 <.0001 
Alcohol abuse symptoms  
Error 
variables e1 0.44496 0.00943 <.0001 0.46298 0.01816 <.0001 
  e2 0.63388 0.00873 <.0001 0.63795 0.01611 <.0001 
  e3 0.56472 0.00903 <.0001 0.64289 0.01651 <.0001 
  e4 0.53392 0.00923 <.0001 0.5803 0.01744 <.0001 
  e5 0.48012 0.00942 <.0001 0.49146 0.0163 <.0001 
  e6 0.37799 0.00946 <.0001 0.4073 0.01647 <.0001 
  e7 0.49583 0.00969 <.0001 0.48213 0.0167 <.0001 
  e8 0.82568 0.00862 <.0001 0.83827 0.01428 <.0001 
  e9 0.93691 0.00539 <.0001 0.94961 0.00827 <.0001 
  e10 0.7597 0.00892 <.0001 0.78491 0.01466 <.0001 
  e11 0.50997 0.00917 <.0001 0.52632 0.01536 <.0001 
  e12 0.83561 0.00763 <.0001 0.79929 0.01365 <.0001 
  e13 0.41709 0.00917 <.0001 0.41525 0.01524 <.0001 
  e14 0.37772 0.00917 <.0001 0.37834 0.01523 <.0001 
  e15 0.96401 0.00374 <.0001 0.97592 0.00548 <.0001 
  e16 0.71363 0.00944 <.0001 0.77757 0.01551 <.0001 
  e17 0.73509 0.00907 <.0001 0.77535 0.0156 <.0001 
  e18 0.7014 0.00931 <.0001 0.67962 0.01782 <.0001 
  e19 0.95027 0.00858 <.0001 0.90537 0.01878 <.0001 
Disturbance 
variables d1 0.85415 0.01006 <.0001 0.84624 0.01723 <.0001 





Table 3.16 Results of measurement model – all alcohol use disorder symptoms 
 Non-LGB LGB 
R      
Chi-Square (p-value) 854.65 (<0.0001) 308.13 (<0.0001) 
RMSEA (95% CI) 0.18 (0.17, 0.19) 0.19 (0.17, 0.21) 
NFI 0.31   0.31  
R2 R1 0.56   0.54  
R2 R2 0.36   0.35  
R2 R3 0.44   0.36  
R2 R4 0.46   0.42  
SU      
Chi-Square (p-value) 166.96 (<0.0001) 17.87 (<0.0001) 
RMSEA (95% CI) 0.07 (0.06, 0.08) 0.04 (0.02, 0.06) 
NFI 0.32   0.33  
R2 SU1 0.03   0.01  
R2 SU2 0.42   0.32  
R2 SU3 0.29   0.28  
R2 SU4 0.22   0.22  
SC      
Chi-Square (p-value) 966.08 (<0.0001) 275.39 (<0.0001) 
RMSEA (95% CI) 0.10 (0.10, 0.11) 0.09 (0.08, 0.10) 
NFI 0.56   0.56  
R2 SC1 0.52   0.52  
R2 SC2 0.61   0.59  
R2 SC3 0.06   0.05  
R2 SC4 0.50   0.51  
R2 SC5 0.17   0.16  
R2 SC6 0.24   0.21  
FC      
Chi-Square (p-value) 13.05 (<0.0001) 17.36 (<0.0001) 
RMSEA (95% CI) 0.02 (0.01, 0.04) 0.04 (0.03, 0.07) 
NFI 0.33   0.33  
R2 FC1 0.64   0.64  
R2 FC2 0.48   0.46  
R2 FC3 0.15   0.19  





Figure 3.1 P-P plot of neighborhood cohesion measured in Wave I 































Figure 3.2 P-P plot of age measured in Wave I 






























Figure 3.3 P-P plot of the log of the number of hours worked per week as measured in 
Wave I 































Figure 3.4 P-P plot of the log of the number of times students skipped school as measured 
in Wave I 
        































Figure 3.5 Structural equation model 
 
Notes: SC = school cohesion. S1 = You feel close to people at your school. S2 = You feel 
like you are a part of your school. S3 = You are happy to be at your school. S4 = The 
teachers at your school treat students fairly. S5 = Students at your school are prejudiced. 
S6 = You feel safe in your school. FC = family cohesion. F1 = How much do you feel 
that your family pays attention to you? F2 = How much do you feel that people in your 
family understand you? F3 = How much do you feel that you want to leave home? F4 = 
How much do you feel that you and your family have fun together? R = religiosity. R1 = 
In the past 12 months, how often did you attend religious services? R2 = Many churches, 
synagogues, and other places of worship have special activities for teenagers--such as 
youth groups, Bible classes, or choir. In the past 12 months, how often did you attend 
such youth activities? R3 = How often do you pray? R4 = How important is religion to 
you? SU = substance use. SU1 - Frequency of marijuana use past 30 days. SU4 - 
Frequency of tobacco use past 30 days. SU2 - Usual number of drinks past 12 months. 
SU3 - Frequency of alcohol use past 12 months. S = Times skipped school. H = Hours 
worked per week. NC = Neighborhood cohesion. AD = alcohol use disorder symptoms, 
independence symptoms, or abuse symptoms depending on the model under 
consideration. e1-e19 = error terms. d1-d2 = disturbance terms. 
 
Red lines identify the main pathways of interest in the analysis and correspond to Figures 
6-8. Path coefficients and estimates for relationships represented by black lines are 
presented in Tables 14 and 15.  
 
Description of the measurement models for all alcohol use disorder symptoms are 
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Aim 1 is represented by the red lines describing the total effect of neighborhood cohesion 
on the occurrence of alcohol use disorders. 






Figure 3.6 Structural equation model results for alcohol use disorder symptoms  
 
 
Notes: SC = school cohesion. FC = family cohesion. NC = Neighborhood cohesion. AD 
= alcohol use disorder symptoms. Not shown are the baseline covariates and linear 
equations represented by black lines in Figure 5.  
 
Aim 1 is represented by the total effect of all three paths (NC-> AD, NC -> SC -> AD, 
and NC -> FC -> AD) in each figure. 
Aim 2 is represented is represented by the paths NC -> SC -> AD and NC -> FC -> AD 
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Figure 3.7 Structural equation model results for alcohol use dependence symptoms 
 
Notes: SC = school cohesion. FC = family cohesion. NC = Neighborhood cohesion. AD 
= alcohol dependence symptoms. Not shown are the baseline covariates and linear 
equations represented by black lines in Figure 5. 
 
Aim 1 is represented by the total effect of all three paths (NC-> AD, NC -> SC -> AD, 
and NC -> FC -> AD) in each figure. 
Aim 2 is represented is represented by the paths NC -> SC -> AD and NC -> FC -> AD 
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Figure 3.8. Structural equation model for alcohol abuse symptoms 
 
Notes: SC = school cohesion. FC = family cohesion. NC = Neighborhood cohesion. AD 
= alcohol abuse symptoms. Not shown are the baseline covariates and linear equations 
represented by black lines in Figure 5. 
 
Aim 1 is represented by the total effect of all three paths (NC-> AD, NC -> SC -> AD, 
and NC -> FC -> AD) in each figure. 
Aim 2 is represented is represented by the paths NC -> SC -> AD and NC -> FC -> AD 
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4.0 THE RELATIONSHIP BETWEEN PARENTAL SUPPORT AND BINGE 
DRINKING AND DIFFERENCES BETWEEN STATES WITH VARYING LGB-
RELATED POLICES IN THE UNITED STATES 
4.1 BACKGROUND 
Alcohol is the most used licit or illicit substance among young persons in the US 
In 2016, 1.2 million youth aged 12-17 and 38.4 million young adults aged 18-25 reported 
binge drinking in the past 30 days,17 contributing substantially to morbidity and mortality, 
as well as high economic costs.127,128 LGB young persons are more likely than non-LGB 
young people to drink alcohol,4,9–11 with differences continuing into emerging 
adulthood4–6 Recent findings suggest disparities between LGB and non-LGB young 
persons may be increasing, with reported reductions in binge drinking among non-LGB 
young people not reflected in LGB youth reports.11  
Risk and protective factors related to alcohol use among LGB young people occur 
at multiple levels of social organization.1,4,5,43,56,61,78,115 Systems theory and social-
ecological models provide frameworks to explain the multi-level influences between the 
broader social environment and individual characteristics.73,74 Multi-level domains within 
these frameworks include the intrapersonal, interpersonal, organizational, community, 
and public policy, with a recognition of the importance of cultural and historical 
contexts.73–77. In this analysis, the exposure of young persons to greater or lesser degrees 
of parental support falls into the interpersonal domain, while state-level same-sex policies 
are macro characteristics within the public policy domain.  




relationships have an inverse association with alcohol use and binge drinking.115,129,130 
However, positive youth-parent relationships may not be universal protective factors for 
substance use, with cultural differences,37,38 religion,35–37 peer behavior,39–42 and, for 
LGB youths, a young person’s perception of their parents’ reaction to an LGB identity 
disclosure70 all influencing the effect parents may have on youth drinking. 
 “Structural stigma” or “structural prejudice” can arise from the encoding of anti-
LGB sentiments, or lack of pro-LGB sentiments, into formal state-level legislation.51 
Structural prejudice is associated with poor health outcomes among LGB 
individuals.39,53,54,56–61,63,64,66,68,69,72,78 Placing structural prejudice and societal stigma into 
context is important, especially when considering changes in public perception and the 
expansion of legal protections for LGB persons since the inception of the National 
Longitudinal Survey of Youth 1997 (NLSY|97). The NLSY|97 collected the first round 
of data over 20 years ago, starting in 1997. Data collection began only four years after the 
first states in the US passed hate crime legislation that included same-sex protections, and 
six years before sodomy laws were struck down by the Supreme Court. Young persons 
enrolled in the NLSY in 1997 lived across states with varying degrees of protection.131–134  
Although previous studies have found parental support to be protective against 
binge drinking,115 whether this holds for LGB young persons is unclear. Additionally, 
although structural prejudice can have a strong influence on the health of LGB persons, 
whether state-level policies modify the association between parental support and youth 
binge drinking is yet to be investigated. To our knowledge, no other studies have 




between parental support and alcohol use among young people. 
4.1.1 Objective 
The objectives of this analysis are to understand the influence of a macro level 
feature, in the form of state-level legislative policies representing a source of structural 
prejudice, as a modifier of the association between parental support and youth binge 
drinking. 
4.1.2 Aims 
Aim 1: To examine the relationship between parental support and binge drinking 
among young people dating or in a relationship with individuals of the same-sex. 
Aim 2: To examine whether the association between parental support and binge 
drinking is modified by living in a state with LGB-related policies. 
4.1.3 Hypotheses 
Hypothesis 1: Higher levels of parental support in adolescence will be inversely 
associated with binge drinking, measured in adolescence and into early adulthood, among 
young people dating or in a relationship with individuals of the same-sex.   
Hypothesis 2: The magnitude of the protective effect of parental support on binge 
drinking will be greater in states with less supportive LGB-related policies.   
4.2 METHODS 
4.2.1 Study Population  
The NLSY|97 is a prospective cohort study following a nationally representative 
group of 8,984 adolescents who were first interviewed in 1997 when they were 12-17 




of 17 rounds of data collection and geocoded with the young person’s address. The 
primary analysis uses the first four rounds of data collection through 2000. Computer-
assisted personal interviews were conducted in person by a trained interviewer. 
Participants entered responses directly in the computer during sensitive sections of the 
interview. In the first round of data collection, a parent or adult guardian was also 
interviewed. 
4.2.2 LGB Definition  
Young people were asked about the gender of their dating partners (rounds 1-16) 
and sexual partners (round 16). Participants who reported dating or having a sexual 
partner of the same-sex were defined as LGB.  
4.2.3 Exposure Definition  
Parental support was assessed during rounds 1-3 of data collection (1997, 1998, 
and 1999) while the participants were adolescents, using a published scale.135 Parental 
support, of the primary parent interviewed, was measured by asking the following 
questions:  
1. “How often does s/he praise you for doing well?” (Scores range from 0 to 4; 
“Never, Rarely, Sometimes, Usually, Always”)  
2. “How often does s/he criticize you or your ideas?” (Scores range from 0 to 4; 
“Never, Rarely, Sometimes, Usually, Always”) 
3. “How often does s/he help you do things that are important to you?” (Scores 
range from 0 to 4; “Never, Rarely, Sometimes, Usually, Always”) 




to 4; “Never, Rarely, Sometimes, Usually, Always”) 
5. “How often does s/he make plans with you and cancel for no good reason?” 
(Scores range from 0 to 4; “Never, Rarely, Sometimes, Usually, Always”) 
Parental support was operationalized as a dichotomous variable. Likert responses 
were first summed for each participant within each round, and second, summed across 
the first three rounds of data collection. Participants above the median parental support 
score were defined as having higher levels of parental support and participants below the 
median score as having lower levels of parental support.  
4.2.4 Outcome Definition  
Past 30-day binge drinking was measured during round four of data collection, 
conducted in 2000. In the primary analysis, past 30-day binge drinking was assessed as a 
prevalent outcome, with participants counted as having the outcome regardless of their 
history of binge drinking. Binge drinking was captured with the following question: "On 
how many days did you have five or more drinks on the same occasion during the past 30 
days? By occasion, we mean at the same time or within hours of each other.” A drink was 
defined as “a can or bottle of beer, a glass of wine, a mixed drink, or a shot of liquor.” 
Binge drinking was operationalized as a dichotomous variable with young people 
responding as having met the definition of binge drinking in the past 30 days coded with 
a 1 and those responding as not meeting the definition coded as 0.  
4.2.5 Covariate Definitions  
Covariates assessed for the analysis include demographic variables (age, sex, 




(defined using the same definition as described in the ‘Outcome’ section), parental 
monitoring, parental religiosity, household gross income, and indices related to the 
family/home, physical environment and enriched environments. All covariates, other than 
binge drinking, were measured in 1997 during round one of data collection. 
Parental monitoring136,137 was measured using the following questions: 
1. How much does he/she know about your close friends, that is, who they are? 
(Youth report. Scores range from 0 to 4: “Knows Nothing, Knows Just a 
Little, Knows Some Things, Knows Most Things, Knows Everything”) 
2. How much does he/she know about your close friends' parents, that is, who 
they are? (Youth report. Scores range from 0 to 4: “Knows Nothing, Knows 
Just a Little, Knows Some Things, Knows Most Things, Knows Everything”) 
3. How much does he/she know about who you are with when you are not at 
home? (Youth report. Scores range from 0 to 4: “Knows Nothing, Knows Just 
a Little, Knows Some Things, Knows Most Things, Knows Everything”) 
4. How much does she know about who your teachers are and what you are 
doing in school? (Youth report. Scores range from 0 to 4: “Knows Nothing, 
Knows Just a Little, Knows Some Things, Knows Most Things, Knows 
Everything”) 
Responses were measured using a 5-point Likert scale ranging from ‘Knows 
nothing’ to ‘Knows everything.’ Scores were summed and ranged from 0-16 points. 
Parental monitoring was operationalized as a continuous measure, with a lower score 




Parental religiosity was measured in round one by asking parents the following 
questions. 
1. I don't need religion to have good values. (Parent report. Reverse coded: 
“True or False”) 
2. The Bible/Koran/Torah/religious teachings should be obeyed exactly as 
written in every situation. (Parent report. “True or False”) 
3. I often ask God to help me make decisions. (Parent report. “True or False”) 
4. God has nothing to do with what happens to me personally. (Parent report. 
Reverse coded; “True or False”) 
5. I pray more than once a day. (Parent report. “True or False”) 
6. In the past 12 months, how often have you attended a worship service (like 
church or synagogue service or mass)? (Parent report. “Once a month or 
more” or “Less than once a month.”) 
Questions 1-5 were answered with either ‘True’ or ‘False’ and question 6 was 
answered as either ‘once a month or more’ or ‘less than once a month.’ The scores were 
summed to create a scale from 0-6 with a lower score representing lower religiosity. In 
the structured data file, the investigator multiplied the scores by 100 and this score was 
included as a continuous variable. 
The Family risk index138 combined neighborhood-, school-, family-related 
questions across eight domains into dichotomous risk categories (0 = no risk; 1 = risk) 
and then summed in a score ranging from 0-11 and included the categories below. A 




the investigator multiplied the scores by 100 and this score was included as a continuous 
variable in the analysis. 
Religious Behavior on the Family risk index 
1. In a typical week, how many days from 0 to 7 do you do something religious 
as a family such as go to church, pray or read the scriptures together? (Youth 
report. “0 days” coded as risk = 1. “1-7 days” coded as no risk = 0.) 
School Involvement on the Family risk index  
1. In the last three years have you or your [spouse/partner] attended meetings of 
the parent-teacher organization at [this youth]'s school? (Parent report. “No” 
coded as risk = 1. “Yes” coded as risk = 0.) 
2. In the last three years have you or your [spouse/partner] volunteered to help at 
the school or in the classroom? (Parent report. “No” coded as risk = 1. “Yes” 
coded as risk = 0.) 
Family Routines on the Family risk index 
1. In a typical week, how many days from 0 to 7 do you eat dinner with your 
family? (Youth report. “0 days” coded as risk = 1. “1-7 days” coded as no risk 
= 0.) 
2. In a typical week, how many days from 0 to 7 does housework get one when it 
is supposed to, for example cleaning up after dinner, doing dishes, or taking 
out the trash? (Youth report. “0 days” coded as risk = 1. “1-7 days” coded as 
no risk = 0.) 




family such as play a game, go to a sporting event, go swimming and so forth? 
(Youth report. “0 days” coded as risk = 1. “1-7 days” coded as no risk = 0.) 
4. In a typical [school week/work week/week], did you spend any time watching 
TV?  
5. In that week, on how many weekdays did you spend time watching TV? 
6. On those weekdays, about how much time did you spend per day watching 
TV? (Questions 7, 8, and 9 were combined. Youth report. Five or more hours 
were coded as risk = 1. Less than 5 hours were coded as no risk = 0.) 
Parent Characteristics on the Family risk index 
Did the adult respondent have any special circumstances that affected his/her 
ability to answer any portion of the survey? 
7. Physical disabilities: Hard of hearing? Unable to see well? Physical 
handicapped? (Interviewer report. Any of these three physical disabilities 
were coded as risk = 1. No physical disability was coded as no risk = 0.) 
8. Mental disabilities: Mentally handicapped? Command of English is poor? 
Unable to read? (Interviewer report. Any of these three mental disabilities 
were coded as risk = 1. No mental disability was coded as no risk = 0.) 
9. Alcohol/Drug disability: Under the influence of alcohol or drugs? (Interviewer 
report. “Yes” was coded as risk = 1. “No” was coded as no risk = 0.) 
The Physical Environmental Risk Index138 included the following five questions:  
1. In the past month, has your home usually had electricity and heat when you 




coded as 0 = no risk.) 
2. How well kept are most of the buildings on the street where the adult/youth 
resident lives? (Interviewer report. “Poorly Kept” response coded as 1 = risk. 
“Fairly Well Kept/Well Kept” response coded as 0 = no risk.) 
3. How well kept is the interior of the home in which the youth respondent lives? 
(Interviewer report. “Poorly Kept” response coded as 1 = risk. “Fairly Well 
Kept/Well Kept” response coded as 0 = no risk.) 
4. When you went to the respondent's neighborhood/home, did you feel 
concerned for your safety? (Interviewer report. “Yes” response coded as 1 = 
risk. “No” response coded as 0 = no risk.) 
5. In a typical week, how many days from 0 to 7 do you hear gunshots in your 
neighborhood? (Youth report. “One or more days” coded as 1 = risk. “Zero 
days” coded as 0 = no risk.) 
Responses to the Physical Environmental Risk Index questions were made by 
both the youth participant and the interviewer. Responses were summed into a composite 
score ranging from 0-5. In the structured data file, the investigator multiplied the scores 
by 100 and this score was included as a continuous variable. A lower score represents a 
lower risk environment. 
The Enriching Environment Index138 included the following questions: 
1. In the past month, has your home usually had a computer? (Youth report. 





2. In the past month, has your home usually had a dictionary? (Youth report. 
“No” response coded as not enriching = 0; “Yes” response coded as enriching 
= 1) 
3. In a typical [school week/work week/week], did you spend any time taking 
extra classes or lessons, for example, music, dance, or foreign language 
lessons? (Youth report. “No” response coded as not enriching = 0; “Yes” 
response coded as enriching = 1) 
Youth participants responded with either a ‘Yes’ or ‘No’ and the items were 
summed to create an index. A lower score indicates a less enriching environment. 
Household gross income was measured by asking about the income of each 
household member over the age of 14. 
4.2.6 Effect Measure Modification Definition  
The modifier of interest in this study is the presence of state-level policies that 
protect individuals based on their sexual orientation. The modifier variable, indicating the 
presence or absence of a state-level policy in 1997, was coded as dichotomous. State-
level policies included employment non-discrimination policies, partnership policies, and 
hate crime statutes and were compiled from public sources detailing legislative polices by 
state and by year.139–143 State policy data was linked to the participant level data in the 
NLSY|97 using the state variable provided by the Bureau of Labor Statistics (BLS). 
Given the additional risk to participants' privacy because of the use of the state variable, 
it was only used to link policy and participant datasets and then it was removed from any 




the BLS. The only information retained for each participant was the presence or absence 
of a specific policy, the type of the policy (employment, hate crimes, or partnership 
policies), and the year the policy was enacted. Employment non-discrimination policies 
and hate crime statutes were examined as modifiers in addition to a modifier variable 
capturing the presence of any policy.   
4.2.7 Statistical Analyses  
A logistic regression model examined the association between parental support 
and binge drinking among young people in same-sex relationships. Parental support was 
operationalized as a cumulative exposure measured through the third round of data 
collection. Binge drinking was measured during round four of data collection. 
A propensity score was calculated for each participant to control for confounding. 
A logistic regression model predicting higher versus lower parental support generated a 
predicted probability for each participant. The distribution of propensity scores for 
participants with higher parental support and lower parental support were trimmed to 
remove participants who were not comparable to one another. Propensity scores were 
included in the final model as a single covariate to serve as a summary measure of 
confounding. 
To examine EMM by state-level sexual orientation policies, logistic regression 
models examining parental support and binge drinking were stratified by a binary 
variable indicating whether state-level sexual orientation policies were present or absent. 
Three models examined three different policy definitions. The first model examined the 




state-level sexual orientation policies. The second model examined the association among 
states with and without hate crime statutes. The third model examined the association 
among states with and without employment non-discrimination policies.  
Missing data were addressed with a multiple imputation implemented using 
PROC MI in SAS 9.4 to create and combine ten imputations into a dataset used to 
generate propensity scores. All variables in the final SEM were included in the 
imputation. Propensity scores from the imputed data represented the predicted probability 
of participants to have higher versus lower parental support. Using the propensity scores 
from the imputed datasets, PROC MIANALYZE combined the imputations to generate 
results measuring the association between parental support and binge drinking, modified 
by state-level sexual orientation related policies. 
4.2.8 Sensitivity Analyses  
The primary analysis examined parental support as a binary variable defined by 
the median of the distribution. As the median value of parental support may not capture 
the complexity of the association between parental support and binge drinking, an 
analysis was conducted to examine parental support stratified by tertiles to understand 
whether this additional detail changed the interpretation of the results from the primary 
analysis. 
The definition of binge drinking in the primary analysis was limited to prevalent 
binge drinking in the year 2000. This binge drinking definition was tested in two ways. 
First, young people with a history of past 30-day binge drinking were removed from the 




binge drinking during rounds 1-3 of data collection. Second, past 30-day binge drinking 
anytime in the year 2000 or later was examined as the outcome, regardless of whether it 
was 1 year or 10 years after the last measure of parental support in rounds 1999. In the 
primary analysis, the outcome period was limited to the year 2000, but this was extended 
for the sensitivity analysis. 
State-level policy data were included in the analysis through 1997, which is the 
first year of data collection for NLSY|97 and the baseline year for the primary analysis. 
EMM was assessed using state policy data through 1997. However, to observe 
modification by the state-level policy characteristics on baseline parental support, and 
subsequent binge drinking, there may be a need to allow for an induction/latency period. 
The primary analysis was repeated using 1992 as the threshold for state-level policies to 
assess any potential impact of this decision. 
As we would not expect state-level sexual orientation related-policies to have the 
same impact on a non-LGB population as they do in an LGB population, the same 
analyses described above was conducted within the non-LGB sample in the NLSY|97 as 
a negative control, with the expectation that there is little to no EMM found between 
states with and without sexual orientation policies. 
4.3 RESULTS  
4.3.1 Descriptive Results 
The median level of parental support among LGB participants before matching on 
propensity scores was 23.7. After imputing parental  support, the median level of parental 




as having a higher level of parental support (N=82). Participants with a value of less than 
24.8 were categorized as having a lower level of parental support (N=114). An additional 
106 participants were missing information on parental support, and their values were 
imputed. The propensity score distributions for participants with higher and lower parent 
support were trimmed to exclude scores above 0.92 and score below 0.08 to remove 
participants with nonoverlapping propensity scores, with two patients excluded in total 
(Figure 4.1). 
Participants with higher parental support were younger, more likely to be male, 
and have a parent who attended college in 1997. Participants with lower parental support 
were more likely to report binge drinking between 1997 and 1999. Participants with 
lower parental support were more likely to live in a state with an employment non-
discrimination policy that included sexual orientation. The difference was attenuated 
when considering hate crime statutes or all state-level policies (Table 4.1). 
Participants with higher parental support had a higher mean score on parental 
monitoring, parental religiosity, and enriching environment indices. Participants with 
lower parental support had a higher physical environment risk score and family risk score 
(Table 4.2). 
4.3.2 Analytic Results 
Prior to imputing missing data and adjusting using the propensity score, LGB 
young persons with a higher level of parental support, as compared to lower, had 0.64 
(0.33-1.25) times the odds of binge drinking. After imputing and adjusting the model 




associated with 0.85 (0.51-1.43) times the odds of binge drinking (results not shown in 
table).  
After adjusting for propensity score, participants living in a state with any sexual 
orientation policy and with a higher level of parental support had lower odds of binge 
drinking than participants with a lower level of parental support [0.72 (0.36-1.44); Table 
4.3]. This did not hold in states without any sexual orientation policy [1.05 (0.48-2.31); 
Table 4.3].  
A similar pattern was observed when examining hate crime and employment non-
discrimination policies. Participants with higher parental support, compared to lower, 
were less likely to report binge drinking in states with a hate crime statute [0.76 (0.35-
1.64)] and states with an employment non-discrimination policy [0.54 (0.19-1.54)]. These 
associations were attenuated in states without sexual orientation policies (Tables 4.3). 
Although point estimates describing the association between parental support and 
binge drinking in states with protective LGB policies show a protective effect, the widths 
of 95% CIs provide cause to be conservative in the interpretation of the effect.  
4.3.3 Sensitivity Analysis 
Operationalizing parental support as a three-level variable instead of a two-level 
variable, using tertiles in place of the median to define categories, produced a similar 
result as the primary analysis (Figure 4.2). Negligible differences were seen in the C-
statistics between models with 2- vs 3-level parental support variables. In states with no 
hate crime policy or without any sexual orientation policy, medium levels of parental 





Binge drinking in the primary analysis was defined as prevalent, past 30-day 
binge drinking in the fourth round of data collection. When removing participants who 
reported binge drinking in round 1-3, the odds of binge drinking comparing higher versus 
lower parental support, among the LGB sample in states with a sexual orientation policy, 
were 0.86 (0.41-1.78). Among the LGB sample in states without a sexual orientation 
policy, the odds of binge drinking were 0.93 (0.77-1.14; Table 4.6). 
Binge drinking in the primary analysis was defined as past 30-day binge drinking 
in the fourth round. When the definition of binge drinking is expanded to include any past 
30-day binge drinking between 2000 and 2011, the odds of binge drinking comparing 
higher versus lower parental support, among the LGB sample in states with a sexual 
orientation policy, were 0.90 (0.76-1.08). Among the LGB sample in states without a 
sexual orientation policy, the odds of binge drinking were 1.00 (0.97-1.04; Table 4.6).  
In the primary analysis, the exposure to the state-level policy was measured 
through 1997, which was the baseline year for the analysis. Ending the exposure period to 
state-level policy in 1992, slightly strengthened the association between parental support 
and binge drinking in states with any state-level sexual orientation policy (Table 4.4). 
Among non-LGB participants, the association between higher parental support 
and binge drinking remained close to the null value of one. All associations between 
parental support and binge drinking, stratified by policy definitions, were attenuated 





This analysis found an inverse relationship between parental support and binge 
drinking among LGB youths in a nationally representative study of young people in the 
US. State-level policies encoding protections for LGB persons modified the association 
between parental support and binge drinking, with the protective effect of parental 
support found to be strongest in states with a sexual orientation policy protecting LGB 
persons.   
LGB participants with lower parental support were more likely to report past 30-
day binge drinking and were more likely to score higher home and physical risk 
measures. This aligns with findings in the published literature showing substance use is 
higher among adolescents with poorer youth-parent relationships 115,130,144. Risky home 
and physical environments have also been found to correlate with worse parent-
relationships 1,43,44. 
After adjusting for propensity score, parental support was associated with 
decreased binge drinking among LGB young persons. Other studies have found family 
and parental influences to be protective for alcohol use,26,27,29–32,34,115,116 but no studies 
have considered parental support among LGB young persons. This study did not find an 
association between parental support and binge drinking in the non-LGB population. It is 
possible that adjusting for home and physical risk factors, parental monitoring, and 
parental religiosity through the use of a propensity score may have removed any effect of 
parental support on binge drinking for non-LGB young persons, but not for LGB young 




Parental support, as measured in this study, may also be more relevant to LGB young 
persons. Parental support may capture specific characteristics proxying important LGB-
specific support, which would(?) be less relevant for non-LGB young persons.70  
The association between parental support and binged drinking among LGB young 
persons was stronger in states with a state-level LGB policy. Few studies have examined 
the effect of state-level policies and interpersonal associations. In one study, using a 
national survey, state-level policies were found to be protective against the development 
of psychiatric disorders.61 Our analysis found employment non-discrimination policies to 
have the greatest impact in modifying the association between parental support and binge 
drinking. 
There are strengths and limitations of this study worth noting. Due to the aims of 
the NLSY|97, residual confounding is possible. The NLSY|97 was designed to assess the 
impact of economic factors on youth and young adult development, and therefore risk 
and protective factors unrelated to this purpose may be lacking. However, the NLSY|97 
cohort has been used to examine substance use-related consequences, state-level smoke-
free workplace legislation,19 and state cannabis-related policies.18 
In the current analysis, participants report the sex or gender of the persons with 
whom they are in a relationship or dating. Using a measure that captures same-sex 
relationships and dating behavior alone to define LGB sexual orientations may lead to 
misclassification. This definition also limits the ability to extrapolate findings to LGB 
young persons defined by LGB identity or attraction alone. Researchers have argued that 




misclassify persons, particularly among groups outside of “mainstream” sexual minority 
culture.85 The LGB definition in this study contributes to the understanding of LGB risk 
and protective factors in a population of patients defined by relationship and dating 
behavior. 
The width of the confidence intervals around the odds ratios in both the primary 
and sensitivity analyses raise another limitation. The widths of the confidence intervals 
are, in part, due to the small sample of LGB persons in the NLSY|97. The degree of 
overlap between confidence intervals in both the primary and secondary analyses is such 
that the results should be interpreted cautiously. However, point estimates consistently 
show that a higher level of parental support, in addition to living in a state with an LGB 
protection, is more strongly associated with a decreased odds of binge drinking than if 
one was living in a state without an LGB protection. This remained true in the sensitivity 
analysis when parental support was operationalized into tertiles.  
Among non-LGB young people, the effect estimate between parental support and 
binge drinking was attenuated and demonstrated no EMM by state-level sexual 
orientation policies. This supports, as a negative control, the conclusion that the 
association and modification observed among LGB young persons living in states with 
protective LGB-related policies and with higher levels of parental support decreases the 
risk of binge drinking. 
The outcome in the analysis was limited to past 30-day binge drinking in the 
fourth round of data collection. Misclassification is possible among participants who 




definition outside the past 30-day time frame. The sensitivity analysis showed later binge 
drinking did not meaningfully alter the results and, although parental support may 
influence alcohol use into early adulthood,145–147 adolescence is the etiologic-relevant 
period of development of alcohol misuse.45 
Policy data was captured through 1997, which is the baseline period for the 
NLSY|97. No evidence exists regarding an appropriate induction or latency period for a 
public policy level characteristics and interpersonal characteristics. A sensitivity analysis 
assessed the effect of using 1997 as the defining year by re-running the analysis using 
1992. This change slightly strenthened the results of the primary analysis. Many hate 
crime policies would have been passed after 1992 and any attenuation may reflect the 
inclusion of different policies contributing information to the analysis. 
The NLSY|97 supports the linking of geographic data to participant-level survey 
data after the researcher and associated research institution guarantee additional data 
protections. This linkage is not always possible in population-based surveys as 
information on participants’ geographic location, such as zip-code or state of residence, is 
often stripped to protect participants’ privacy. Researchers have argued this may lead to 
potential biases in the literature examining the effect of macro-level exposures on the 
interpersonal characteristics of individuals, because data restrictions limit the questions 
that can be asked of large population-based surveys.148  
4.5 CONCLUSION 
This analysis contributes to the literature by providing evidence of the effect of a 




persons. Structural prejudice affects the lives of young LGB persons and a greater 
understanding of institutional discrimination can help to expand protections and increase 








Table 4.1 Categorical baseline characteristics stratified by levels of parental support, 
among LGB participants 
 Parental Support*  
 Missing Lower Higher Total 
 N = 106 % N = 114 % N = 82 % N = 302 % 
Age  
12 0 0 21 18 20 24 41 14 
13 0 0 34 30 33 40 67 22 
14 0 0 47 41 19 23 66 22 
15 42 40 11 10 8 10 61 20 
16 64 60 1 1 2 2 67 22 
Sex         
Male 44 42 47 41 40 49 131 43 
Female 62 58 67 59 42 51 171 57 
Parental Education  
Missing 3 3 3 3 1 1 7 2 
High school or less 70 66 68 60 38 46 176 58 
4-year college or more 33 31 43 38 43 52 119 39 
Race/Ethnicity  
Missing 0 0 2 2 1 1 3 1 
Hispanic 25 24 25 22 20 24 70 23 
NH White 45 42 42 37 27 33 114 38 
NH Black 34 32 37 32 32 39 103 34 
NH Other 2 2 8 7 2 2 12 4 
Binge 97-99  
Missing 12 11 5 4 7 9 24 8 
No 59 56 80 70 62 76 201 67 
Yes 35 33 29 25 13 16 77 25 
Binge 2000  
Missing 7 7 6 5 3 4 16 5 
No 71 67 74 65 61 74 206 68 
Yes 28 26 34 30 18 22 80 26 
Any Binge 2000-2011  
No 24 23 17 15 20 24 61 20 
Yes 82 77 97 85 62 76 241 80 
LGB Policies up to 1997 
No 61 58 49 43 38 46 148 49 
Yes 45 42 65 57 44 54 154 51 
Sexual-orientation hate crime policy up to 1997 
No 65 61 58 51 43 52 166 55 
Yes 41 39 56 49 39 48 136 45 
Sexual-orientation employment non-discrimination policy up to 1997 
No 87 82 71 62 61 74 219 73 
Yes 19 18 43 38 21 26 83 27 





Table 4.2 Continuous baseline characteristics stratified by levels of parental support, 
among LGB participants 
 Mean SD N Missing 
Parental Support 
Missing parental support 0 0 0 106 
Lower parental support 20.90 2.92 114 0 
Higher parental support 27.66 1.51 82 0 
Age 
Missing parental support 16 0 106 0 
Lower parental support 13 1 114 0 
Higher parental support 13 1 82 0 
Parental monitoring 
Missing parental support 0 0 0 106 
Lower parental support 7.88 3.52 114 0 
Higher parental support 10.43 3.14 82 0 
Parental religiosity in 1997 
Missing parental support 339.06 161.01 32 74 
Lower parental support 369.79 141.04 96 18 
Higher parental support 384.86 152.80 71 11 
Household gross income 1997 
Missing parental support 59,697 102,888 80 26 
Lower parental support 56,286 100,636 84 30 
Higher parental support 56,206 121,085 57 25 
Family / Home risk index 
Missing parental support 0 0 0 106 
Lower parental support 394.53 288.63 96 18 
Higher parental support 191.90 172.21 71 11 
Physical environment risk score 
Missing parental support 0 0 0 106 
Lower parental support 141.58 150.43 95 19 
Higher parental support 119.93 146.75 69 13 
Enriching environment index 
Missing parental support 0 0 0 106 
Lower parental support 1.58 0.80 114 0 
Higher parental support 1.78 0.79 82 0 
 
Table 4.3 Associations between higher versus lower parental support and binge drinking, 
stratified by state level policies in 1997 
Policy definition State with no policy State with policy  
OR 95% CI OR 95% CI 
Any policy definition 1.05 0.48 2.31 0.72 0.36 1.44 
Hate crime definition 0.92 0.44 1.93 0.76 0.35 1.64 
Employment non-discrimination 
definition 
1.06 0.59 1.91 0.54 0.19 1.54 




Table 4.4 Associations between higher versus lower parental support and binge drinking, 
stratified by state level policies in 1992 
Policy definition State with no policy State with policy  
OR 95% CI OR 95% CI 
Any policy definition 1.07 0.59 1.97 0.62 0.27 1.43 
Hate crime definition 0.84 0.47 1.51 0.76 0.35 1.64 
Employment non-discrimination definition 1.00 0.56 1.80 0.58 0.20 1.68 
Note: ORs were adjusted for the propensity score. 
 
Table 4.5 Associations between higher versus lower parental support and binge drinking, 
stratified by state level policies in 1992 among non-LGB participants 
Policy definition State with no policy State with policy  
OR 95% CI OR 95% CI 
Any policy definition 1.01 0.87 1.17 0.92 0.79 1.07 
Hate crime definition 1.00 0.87 1.15 0.92 0.78 1.09 
Employment non-discrimination definition 0.98 0.87 1.11 0.93 0.78 1.11 
Note: ORs were adjusted for the propensity score. 
 
Table 4.6 Associations between higher versus lower parental support and different binge 
drinking definitions, stratified by LGB definition  
non-LGB LGB  
OR 95% CI OR 95% CI 
Prevalent binge drinking in 2000 
(primary analysis) 
0.96 0.87 1.07 0.85 0.51 1.43 
Prevalent binge drinking in 2000 or 
later 
1.00 0.97 1.04 0.90 0.76 1.08 
First binge drinking in 2000 0.93 0.77 1.14 0.86 0.41 1.78 
First binge drinking in 2000 or later 1.00 0.95 1.06 0.89 0.72 1.09 






Figure 4.1 Density and histogram plot of the propensity score distributions among 







Figure 4.2 Associations between higher versus lower parental support and binge drinking 
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Our analyses further our understanding of LGB-specific risk factors for substance 
use disorders among LGB young persons in the US, and identify differences between 
LGB and non-LGB young persons. In the first analysis, living in a neighborhood with 
higher levels of neighborhood economic advantage was associated with a lower risk of 
alcohol and cannabis use disorders. The protective effect of neighborhood advantage was 
strongest when examining cannabis use disorder among LGB young persons. In the 
second analysis, higher levels of neighborhood cohesion were inversely associated with 
alcohol use disorder symptoms, most notably alcohol use dependence symptoms. The 
effect was stronger among LGB young persons than non-LGB young persons. Although 
the direct effect between neighborhood cohesion and alcohol use disorder symptoms 
explained the majority of the observed total effect, family and school cohesion did 
mediate the association between neighborhood cohesion and alcohol use disorder 
symptoms to a modest extent (?). In the third analysis, higher parental support was 
inversely associated with binge drinking among LGB young people. Parental support was 
shown to have a stronger protective effect among LGB persons living in states with 
supportive LGB-related policies.  
Socio-ecologic models73–77 and models of minority stress68,69,91,97,98 provide a 
framework for how risk and protective factors within the domains of public policy, 
neighborhood, school, and family influence the health and well-being of LGB young 
persons. For LGB young people, the effect of discrimination, rejection, and 




that neighborhood advantage is most strongly associated with a lower odds of developing 
a cannabis use disorder among LGB young people. Among LGB young persons, higher 
levels of neighborhood advantage may reflect a less hostile social environment, with 
lower levels of discrimination.91 Higher levels of neighborhood cohesion among LGB 
young people,126 a possible indication that a neighborhood is more accepting of LGB 
persons, were inversely associated with alcohol use disorder symptoms. Structural 
stigma51 created by the lack of legislation protecting LGB persons contributes to the 
internalizing of prejudice. Our findings show that living in a state with LGB protections 
likely modified the association between parental support and binge drinking.  
Efforts to build protective assets among young people most often focus on 
interpersonal assets,149 but building neighborhood assets, specifically to prevent 
substance use and abuse have been proposed by public health agencies and researchers.79–
81 Our findings show protective public policies, higher levels of neighborhood cohesion, 
and higher levels of neighborhood advantage are associated with better substance use 
outcomes among LGB young persons, and further research is warranted to inform public 
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